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Choose 
same yf3y 



IT WOULD interest you to stand in a garage 
on a busy Saturday afternoon and see the 
way car owners come in and say: "Give 
me a U. S. Royal Cord. Give me a U. S. 
Chain Tread." 

Those car owners know what the name U. S. means 
on a tire. And their confidence in the U. S. quality is 
the same confidence you can have in buying your bicycle 
tires, if you only say "U. S. " 

Look at that U. S. Cord Tire shown in the picture. 
And the U. S. Chain Tread Tire alongside. They are 
bicycle tires — but they are made in exactly the 
same design and with exactly the same care 
as their "big brother" U. S. Automobile 
Tires. They deliver the same kind of service 
— non-skid and long wear. 

Few tire makers devote the same attention 
to bicycle tires as to automobile tires. If 
you have been having trouble with your 
bicycle tires, that's probably the reason. 

The United States Rubber Company has 
a high reputation to maintain, not only in 
automobile tires, but in bicycle tires as well. 
U. S. Bicycle Tires must live up to that repu- 
tation all the way through. 

Find the dealer who sells good bicycles and 
U. S. Tires — the two go together. 

If you want to know about the rubber that 
goes into U. S. Bicycle Tires write for a copy 
of the graphically illustrated and fascinatingly 
written book, "Rubber — A Wonder Story." 

There are nine styles of U. S. Bicycle Tires, both 
clincher and single tube: U. S. Chain Tread, U. S. 
Cords, Giant Stud, G & J Corrugated, G & J Chain 
Tread, G & J Herringbone, Heavy Service, Overland 
Thornproof, Nonpareil. Choose the tread you like 
best from your dealer's stock. 



United States Tires 

United States Rubber Company 
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Victor Records 

As famous for their fidelity 
as for the artists they present 

Absolute faithfulness of reproduction is the one essential 
the greatest artists demand in the making of talking-machine 
records. 

Because of their dominant position in the world of 
music, because of the pride they take in their art, it is a prime 
requisite that their interpretations shall be reproduced in all 
their original beauty. 

It is highly significant that the world's greatest singers 
and instrumentalists have entrusted their art to the Victor 
and Victor Records as the one medium through which they 
themselves wish to be heard. 

There are Victrolas in great variety of styles from $25 to 
$1500, and any Victor dealer will gladly play any music you 
wish to hear. New Victor Records demonstrated at all dealers 
on the 1st of each month. 

Victor Talking Machine Co. 

New Jersey 
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^7 1 y| of the internationally 
m/ f)i fcfc ^ famous Cypress Pock- 
' V*« gt Librarj-. Just out. 

''Good Bungalows 
for Good Birds/' 

It is a wonderful compila- 
tion of bird lore and bird 
information. BIG DOUBLE 
SUPPLEMENT WITH 20 
BEAUTIFUL AND COR- 
RECT DESIGNS— all spe- 
cially made by artists who 
know birds. (Not one is like 
the other good designs in 
bird house catalogs.) Also 
in this volume you will find 



20 FVLL WORKING PLANS 

with Complete Specifications. And ALSO EXTRA 
ART SUPPLEMENT, 12 x 29 inches, in FIVE 
COLORS with a total of 

3 PORTRAITS OF AUDUBON 

SUITABLE FOR FRAMING, two of them being re- 
productions in 5 colors of 2 rare old steel engravings , also 
photograph of his home and of the Statue to his memory. 
ALSO 

5 BIRDS in NATURAL COLORS 

and 180 correct pen portraits of other birds — with calls. 

"Your Cypress Volume 42 is one of the most complete 
and authentic books on this subject I have ever seen." 
Thus recently wrote a bird-lover who has read much. 

You will be astonished and delighted with the variety of 

the contents of Vol.42. AnditisFREE. Send yourname . Today is 6est. 

SOUTHERN CYPRESS MFRS' ASSN. 

1249 Hibernia Bank Bldg. , New Orleans, La., or 
1249 Heard Nat'l Bank Bldg., Jacksonville, Fla. 
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Learn To Talk Convincingly 

— and the Ubrld is a.t \bur Feet 



WHY can one man sell where an- 
other fails? Why can one 
man literally carry an audi- 
ence off its feet, while another, 
speaking on the same subject, makes 
little or no impression ? Why can 
one man get the sought-after job 
when another better qualified is 
turned down? Why does everyone 
"believe in" one man and have no 




An interesting and convincing 
talker it popular -thecenterof 
attraction at all social affairs. 

confidence in another who really has 
just as much ability? The thing 
that counts is 

Not Only WHAT You Say 
But HOW You Say It 

The world is full of splendid mer- 
chandise that doesn't move — "order 
takers" who should be salesmen — 
political ideas that meet continual 
defeat — good men earning less, much 
less, than they're worth; all because 
so few know how to use that God- 
given faculty of speech which is one 
of man's greatest weapons. 

Let Me Teach You 

I can teach you how to carry con- 
viction — how to make what you say 




If your words carry conviction you can 
influence a crowd to think as you do. 

have the effect you want it to, 
whether you talk to sell, to convince 
or to entertain. I can enable you to 
overcome timidity — ^givc you con- 
fidence in yourself, develop your 
personality, improve your memory. 

I can show you the art of brevity, 
the value of silence. Instead of being 
funny at the wrong time, I can 
suggest when and how to use humor 
with telling effect. Do you know the 
knack of making oral reports to 
superiors? Do you know the right 
and wrong way of presenting com- 
plaints, estimates, and to issue orders ? 



CAN YOU DO THIS? 



Can >'OU talk qh well 
In public as at homer 

(^an you ftet financial 
backing when you 
want It? 

Can you win confi- 
dence, friendship, love 
through your speech? 

Can you give humor- 
ous, extemporaneous 
talks? 



Can you make people 
listen when you talk? 

Can you hold your 
hearers spell t>ound? 

Can you address any 
size audience from one 
to thousands? 

Can you ftet up and 
talk, any time, any 
place without nerv- 
ousness ? 



I can show you iiow to answer com- 
plaints, how to ask the bank for a 
loan, how to ask for an extension on 
your note. Another valuable lesson 
I teach is how — instead of antagoniz- 
ing people when they disagree with 
you, you may swing them around to 
your way of thinking in a pleasant 
sort of way. You will learn the best 
way to get things done — the secrets 
of diplomacy. 

Results in One Evening 

Now one of the remarkable things 
about my method is that it requires 
little studv and time. 




Among strangers or at home 
people listen eagerly. 

Nearly anyone can grasp the prin- 
ciples in an evening. Hundreds of 
letters pour in ever>- day proving that 
my method brings almost immediate 
results. 

Thousands Have Benefited 

Among the enthusiastic students of 
my Course are thousands of promi- 
nent men in all walks of life — they 
include business men, preachers, law- 
yers, teachers, physicians, bankers, 

etc., etc. Frederick Houk Law. 




At a committee or board of di- 
rectors' meeting you will be'able 
to hold attention when you talk. 

The Independent Corporation, pub- 
lishers of "Mastery of Speech," Dr. 
Law's Course in Business Talking and 
Public Speaking, arc offering you an 
opportunity to learn in your own 
home how to improve your ability to 




The ability to talk convincingly wilt 
win over prominent men. It is one 
of the secrets of closing big deals. 



gly. They are so 
you will see its 



Talk Convin ,in 
confident that 
possibilities that 
they are willing 
to send it to you 
for free exam- 
ination. 

Send No Money 

You send no 
money. Just 
mail the coupon 
and, all charges 
prepaid, you will 
receive the 
C'ourse — you are 
under no obliga- 
tion whatever — 
and if you are 
not entirely sat- 
isfied send it 
back any time 
within five days 
after you get it— 
you will owe 
nothing. 

But if you 
are pleased, as 
thousands of 
others have been 
who have used 
the Course, it 
will cost you 
only $5.00 in 
full payment. 
You have every- 
thing to gain 
and nothing to 
lose. Act im- 
mediately be- 
fore this offer is 
withdrawn. 

Independent Corporation 

Dept. L-774, 119 W. 40th St., New York City 

I Independent Corporation 

I Publishers nf the Independent Weekly 

' DEPT. L-774, 119 W. 40th St., New York City 

I I — I Mnsteo' of Snwrh 

II I By Frederick Houk Law 
I — 1 Roth Memory Course 
LJ By David M. Roth 

II — I now to Read Character at Sipht 
I 1 By l>r. K. M. H. Blackford 
j — I Super-Salesmanship (S7i 

II I By Arthur Newcomb • 
[~n Purlnton Course In Personal Efflelency 
I 1 By Kdward Karle Hurinton 

K I — 1 Ferrln Home-Account r^ystem (f3) 
I I I By Wesley W. Ferrln 

I Name 

I Address 



PERSONAL 
EXPERIENCES: 

" ... The very 
day after examtaing 
■Mastery of Siwech,' I 
had the confidence to go 
up and ask my superin- 
tendent for a transfer on 
ilip planers. . . . And. 
to my surprise, he ftave 
It to me. 1 had for 
months been wantinji 
that chanKe. but didn't 
have the cuufitlpnee uutll 
your Course iM)inie<i out 
the vuny wiiy to talk to 
your -.Superittr " That is 
only one Incident where 
your c "ourse was of 
value." 

IIALPH L. I.KONAHI). 

40 Brldfte Street, 
Beverly. Ma»s. 

"After a careful peru- 
sal of the Course. I am 
convinceil that correct 
speech Is the largest 
contribution to ■ 
man's .success, and that 
honest application to the 
Htudy of this Course will 
produce the desired pcr- 
fectiou in speech. 
II. W. GUOS.S. 1802 \V. 

Mansur St., Guthrie, 

Okla. 

"I have liad the 
Course only a few days 
but have already noted 
considerable Improve- 
ment In speech iiud in 
ability to pleiise and en- 
tertain persons I'm iusso- 
clated with. I am 
much pleased with it." 
OLAF A. BLOMGHKX. 
Utilities O- M. C, 
Camp Lewis, Wash- 
ington. 

"I have read but one 
page — positively not an- 
other word — and 1 have 
found in that page the 
magical keynote which 
vibrates with my longing 
desire to be, and my bt^ 
lief that, with their 
help, I will become a 
good public speaker, de- 
spite an afionlzlng dim- 
dence inherited from my 
mother." 

C H A.S . rOT ■ R T LAND 
SMZTII. 802 Hartford 
Bldfl., Chicago. 111. 



Make a Bigger Income 

/^/^Drdismanship 



Great 
demand 
for drafts- 
men now. Still 
m,,g greater demand in 
"'f prospect. War over, 
bui Idi ng is to be resumed 
and manufacturing to 

expand to meet home and 

foreign needs— which means \ IHR 

plenty of good positions for vxv* 1 

draftsmen. Take up this paying pro- 
fession. The Chicago "Tech method 
is the quickest, easiest way to become a 
draftsman in spare time while you hold 
your present position. That proved before 
you pay a penny. (See free lesson offer below.) 
Send coupon. Learn how to earn 

«2S to «100 
aWeek or More 

at interesting work with opportunities to rise to superintendent, manager, 
or other executive positions. Let the Chicago"Tech ' 'engineers train you 
At least get the free lesson and information.. 



Drawing Outfit 



(No 
Extra 
Charge) 




Easy Payments 

The fcea for Chicago "Tech" couraea are very moderate— and 
you can pay on easy terms. And al&o— you can obtain in a few 
months what it would take several years to acquire by ordinary 
methoda. You can Ret an early start. You are aoon ready to take 
a paying position and to quickly get back the cost of your course. 



in Draftsmanship receives this draw- 
ing oiunt—sri of in^tnunL-nts in case, 
drawing board, T square, triangles, 
scale, curve, drawing paper, pencils, 
etc., or a cash credit in case he already 
has an outfit. These instruments are 
of the same make and sizes as used by 
high salaried experts in drafting rooms 
of factories, shops, railroads, etc. Vou 
use them while learning — then take 
them right into your practical work. 
KJ/^*T'|7. Enrolled with Chlrago "Tech" 
* yuu have the personal direc- 
tion of practical engineers, builders and 
archlt.fX'U wh;> teach you ihe nifihods they 
use hi Ihcir own work. No useless theories, 
no lime wasted. Vou are prepared to 
stand beside old. exiKTleiu'eU men. IJIr 
advantage to learn tr*nu & staff like thi9— 
every man a specialist. 

Come to the College or 

TRAIN at HOME 

Wherever you are you can have this 
Chicago "Tech" training. Complete 
instruction by mail. Exercises, lessons, 
personal direction of our experts right 
in your own home if you cannot come 
to the college for a resident course. 
Send the Coupon and get the facts. 



TEST 

LESSON 



Other institutions ask you 
to pay first — and then to find 
outj later how well qualified 
you arc for this profession. 
We send the free lesson first 
and place you under no obli- 
gation at all. Discover your 
qualifications before you 
pay anything. And sec for 
yourself just wliat Chicago 
"Tech" offers you in train- 
ing which will bring a 
ready market for your 
services and open oppor- 
tunities which are closed 
to the untrained man. 
The coupon will bring 
all the facts about the 
course, the small fee, 
and the easy terms. 

NOW 

Mark with X the branch you are in- 
terested in — or if in doubt about which course tn t.ike. write a 
letter stating facts about yourself and asking our Lidvice, which 
lA-ill be freely given. Mail either the coupon or the letter today. 




CHICAGO TECHNICAL COLLEGE, 

431 Chicago "Tech" Building, Chicago 

Without obUsatioD upon nic, .lenil your Catalos on Bubjoct in- 
Aicateil Ix-low. .Abo FItKK I>Cstion, if inquiry im on DraTtiiiK 
or Plan Reading. 

Mark X oppoaitv work In which you ar« cyperially intercatod 

□ Architootiiml OraftiDg □ Ptan-ReadiDe— BuildiuKfl 



£J Machine Drafting 

□ Eloctxical DmUiitK 
Q Structural Draft.oic 

□ Shcat Molal I>ra(tiiig 
O Builders' Course 



□ Plan-Headiog— Shop Men 
LJ Estimating 

n Sur^'Bvinit 

□ Aero Dau lira 

□ Autoa and Gaa Enarln** 



Nam* . 



CoDlca or Horn* Study? StaU which. 



Auto and Gas Engine Course 

All al>i")ut automobile mocluinlsm — Its construc- 
tion, operation and UKPAIII — tauRht hy mall. 
You train directly under the Chlcaiio "Tech" auto- 
mobile cx[»crlJi. Splendid upiwrtuiiitlf?* open now. 

Learn All This in Spare Time 

All about the prlnclplea ot the Automobile. 

AH about (iaaoline Knglnes. 

All about I'owcr i'lnntd and TranamLsslona, 

All about Carburptont and Vxiv} Supply Systems. 

All about Lubrication and (.'ooUng. 

All .abaut Batteries. 

All about MrtKticlo Ignition. 

All about Stfirtlng and I.iehtlns Systems. 

AERONAUTICS 

fomplote r"ourso in Arronautli* Eiyrincprine. Evorj- 
princiole made clear. Kquipa you for expert work. 

\l/t*|l-A ^^"<1 rmipnn and sr^t rataloc and all 
"~ ' information now. 
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A Finer 
Typewriter 

at a 
Fair Price 




Latest and Finest New Oliver 



A year and a half to pay! Only $3 a month. Payments so small as to average only 
about ten cents a day. That is our easy payment plan on the Oliver. And you have 
the use of the typewriter while you are paying for it. You may now order direct 
from the Oliver Typewriter Company and get the latest model Oliver at a saving of 
$43 and on payments so easy that you won't miss the money. 

Only $57 for the $100 Oliver 



A full saving to you of $43 on the famous 
Oliver No. 9 — our latest and newest model. 
That is what our new selling plan makes pos- 
sible. During the war we learned many lessons. 
We found that it was unnecessary to have such 



a vast number of traveling salesmen and so 
many expensive branch houses. We were able 
to discontinue many other superfluous sales 
methods. As a result, $57 now buys the idc iti- 
cal Oliver formerly priced at $100. 



Try It Free — Send No Money 



Not a cent in advance. No deposit of any 
kind. No obligation to buy. The coupon is all 
you need send. The Oliver comes to you at our 
risk for five days free trial in your own home. 

Decide for yourself whether you want to 
buy or not. 

Only the Coupon! 

No prc-payment required. This is a real free trial offer. All 
at cur e.xpense and risk. Fill out and mail the coupon and get 
the Oliver for free trial. If you should wish further information 
hefore requesting a free trial, mark the coupon for the free books 
mentioned therein. Clip and mail the coupon now. 



If you don't want to keep the Oliver, simply 
send it back at our expense. If you do 
agree that it is the finest typewriter, re- 
gardless of price, and want to keep it, 
take a year and a half to pay at the 
easy rate of only $3 a month. 




Canadian Price, $72 



The Oliver Typewriter Company 



1104 Oliver Typewriter Bldg. 



Chicago, 111. 

169X2 



. If 

The 



THE OLIVER TYPEWRITER COMPANY 

1104 Oliver Typewriter Bids., Chicago, HI. 

□ Sblp me a now Oliver Nine for five (liiyw fn*i« in«poption. 
I ke4>p it, I will pHx S57 at the rate of S3 per month. ' 
titlo to remain in you until fully paid for. 

My shipplDK point is 

ThiK does not jplaoo me nodei any ohHnation to bay. If I rhocmn 
tn return tho Oliver, I will ship it back ut your expense at the end 
oftivo dayH. 

r ' I Do not BPnd a machine nntil I order it. Mail me your book 
LJ — "The HlKh Oost of T.viwwriiertt — The Roafmn and the 
Ecmedy," your do laze catalog and further information. 



Name .......„,,..„„....„,. ...... ....... 

StT99i AddresM --—..-_,•,.,„„.... 

City State. 

Occupation or Buaine»m. ...... 
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20 Vols. 



World s Greatest Books 



ALL tho l)fw>k« w»irlh rcjidlns— 5(»0 clafwlca — the 
l\ creiiin of all literature — contletLstKl to 'JO brilliant 
.ZX voluraea. The substance — meat — ot all stamlard 
works, without a dull line! All 20 volumes sent on 
receipt of SI . 00. 

Neither time nor money now HtandB In the way or 
knowifdKe. The drudaery of a well-rounded education 
eliminated by two famous editors — Lord XorthclilTe of 
K(ii:land. and S. S. McClure of America. They have 
condensed the vital, living parts of 560 great vnlumee 
which mirror tho dcHlrca, strugglcti, motives, history of 
all i>eople!i. 

560 Classics Boiled Down 

20 Sparkling Volumes 

ONT; thousand dollars' worth of books represented 
in thlH c(»mi)rt?Hned library. It would be a five 
years' tjiak to read them In original form! But as con- 
densed, you will fairly race through them. Their 
reading nieaas a broad tnluration In the world of letters, 
thai winild take years t»f digging and delving In ordinary 
Htudy. CAHXlXilK said of this set: "They're 
nuggets of gold In small comptuts." 

areinte 

of life galiu'd throiigh wise 
reading. Italzac's wrltluKS — spicy wltb life's realities — 
leave the mind keen edged. Victor Hugo reveals hu- 
manity In lis iiakedueiis. Shake^i pea re's word-pictures 
are life Itflelf. Samuel Popys" Diary si>eaks a universal 
language. Head sparkling memoirs of Madame 
Dt\**tael. dean history, art, drama, science — all In 
fascinating language i^ketched by nuuster bands. Tbelr 
reading will «lvo y<»u i>olHe iind conversational afllty — ■ 
socially, or In business. Vou risk nolhlim. YourSl.OO 
back it not .satlsIltHl. TTsc coujujri l»>lovv. 

^TTEAR OUT, SIGN AND MAIL TODAY 

Wesl«m Newspaper AisocUtidn 

140 S Dfarborn St., Chicago silk ( loth Hidf-mnmrco 
For SI enclottod send me on S25.00 $29.00 
approval The World 's Great- 
est Books In 20 volumes, in style of binding Indicated 
by (X). If I keep them. I will remll S2 within l(t diiys, 
and S2 monthly until purchase price Is paid as uttered 
readers of Popular iSclcuee Monthly. 

\ame 

St. and No 

P.O State 



Ridpath*s 
History of the World 
AT A BAR GAIN 

We will nnme «iir BarRaln Price nnd «asy terms of i>ayin*nt 

ami mail free oor '^'2. beautiful numiitt |>iikvh to all readi'rn in- 
ti?ri?5itdl, A ooufHjii for your L-Hinvonionci- is piintud ihc bottom 
iif this n<!vprti«rinpnt. Tear ofi llw cunvion, wril<- rkime anil kiI- 
drF«!« plainly iind mail nuw before you furK«t it. 'I'hi-ao aeta ar« 
brand new. biMiatifullr bound in new Pabrtkoid bind nir. This U 

jrour list opportunity toboir b«f«n tbe price goes up. 




Bi$ Pay 



IN FASCINATINQ NEW 

RAILROAD JOBS 

L**am at lioiae in sparo time to fill a bia-pay faacina- 
tine job Hs Sieiial Knsineer. The [ietnand ts srowiiuc daily 
for tiicu Co iaatall, aupiftrviM and iitaintAia aicnal ay»- 
tema ami 'itber aafaty ■twioc'i on railroads ovprywbere. 
Steady employtuPnt: K<>od !<».lnri(^ rittlit from the atart. 

$5000 A YEAR ! 

Ijimlify for on? of these jobil 
Earn III? money! Enior erery 
ml[>utp^>f your wi'rk; Send todar 
for frne information about VOUR 
rat opportunity an a Sicnal 

^^Wrlta lor Valuoblo 
FREE BOOK 

Junt writ* ■ po«t-rard or ■ letter 
Now and tsk. us to aend you our 
bandi>rim« n»w b<H>fc~64 p«A««, 
fully llluBtrati^d. ttrllins all aBeut 
this wonderful fr»<'"^K>n and tba 
blic nny ii'\>» itwaUiDK you. Find 
out -,,\\>i vii) ■•«■) (juicltly quallfr In 

M. !- " - 1,,,.- Thii itrrat book 

... -1 Itt E! Write for it 

DEPARIMENT OF SIGNALINQ 

Dept. 1204, 
1920 SunnyaldO AVO. 
^0, lU- 




(buld^ Solve 
This Nysteiy? 

A wealthy woman is found murdered in her room — 
her jewels gone. The doors and windows were securely 
locked — from the inside. No "timmy*' marks — no 
tell-tale evidence of any kind. Her three servants — 
cook, maid and man-servant had admitted no one. 
N©t a sign anywhere that would indicate how the 
murderer entered and left the room. None of the 
servants were suspected — all had satisfactory stones 
to tell. The case was a baffling one — not a shred of a 
clue by which the crime could be.fastened to anyone. 
The police gave it up. And yet — ; • ^ 

The murderer was caught and brought'to justice 
and the jewels restored. The criminal had carelessly 
left his finger-print on the closet wall where he had 
hidden awaiting his victim. A finger-print detective 
discovered it — matched it with that of the victim's 
man-servant and the mystery was solved. Again the 
great value of the finger-print method of crime detec- 
tion had been established. The finger-print detective 
had succeeded where.all others had failed and collected 
a large reward. 

Earn Big Money as a 
Finger-Print Detective 

Could you Imofiine more fasclnatlnji work itian thlfl? 
Life and death often depend ui>on the decisions made from 
finger-print evidence. Yet there are only a few experta in 
the country — thouaands are needed now everywhere. 
Oovcrnments. coriwrations. ihiIIco departmenta and indi- 
viduals are constantly asking for trained finger-print 
experls. This Is a new uncrowded tirofe^wlon In which men 
carntrom $2000 toSSOOO a year. The field is as wide Jia the 
world, the pay big and the work ahsorhlncly Interesting — 
one of tht' most fa.scinatinK Jobs in the world. Learn this 
great game at homo In your spare timf. No matter what 
ytmr present work^ — you can easily master this fascinating 
training and take one of the Une positions now waiting for 
you. 

Free Course in Secret 
Service 

For a short time we are making a special offer of a Free 
Course in Secret Service Itucliigence. Ma.stery of those.two 
kindred professions will oiien a brilliant career to you. 
Write quick for our free book explaining In detail this 
w »nderriil course of training. It will show you Just what 
the lliiger-print profes.sion is. how you can learn it and 
success stories of our many students. Act <iulck while thU 
Bpccial offer remainii o[kmi. Mail coupon to-day. address 

UNIVERSITY OF APPLIED SCIENCE 

Desk 1204, 1920 Sunnyaide Avenue, Chicago, Ills. 



Vniversitv of .\pnllcd Science. 

Desk 1204, 1920 Sunny.sido Ave.. Chlcafto, Ills. 

Gentlemen: — Without nnv obligation whatever, send me 
your new FREE bonk on Finger Print.'*, and your oiler of a 
FUEE course In Secret Service Intclligcacc. 



Name 

Address 

Age Occupation. 

6 



Popular Science MordhJf 

CONTENTS-Con/W 

The "Help Yourself" Barber Shop 59 

Thirty Thousand Dollars in This Eagle 59 

Rewriting the Bible ^ 

He Knows How to Play with Fire fij 

High Cost of War fij 

We'll Soon Be Eating Reindeer ^ 

Off with His Head ^ 

Here Is a Perfect Womau fj^ 

Pork Chops for Sale fj^ 

He Wears His Family History on the Roof. ... iJ_ 

An Early Bureau of Standards ^ 

Now the Belt- Watch ^ 

Breaking Records at the United States Mints. . 69 

!t Squeaks but Doesn't Scratch 

A New Field Gun Bursts on Test 74 

Safety First — Out Comes the Fusel 

Let the Wood-Pinchcr Pile the Wood 2A 

Removing the Cherry's Pit 25 

She's a Dog-Catcher 

Home. Sweet Home — It's a Trolley Car ...... 

Safeguard the Children by Foot-Printing Them. gQ 

Caught in the Rain gQ 

She's Made of Wood and a Thousand Wheels 60 

Buzz-z-z — You Forgot the Light f^2 

The Postman Brought This Wall-Paper fl2 

It Speaks the Time 

Hitting the Moon with a Rocket 

PRACTICAL WORKERS 

Spring Cleaning the Car for Summer Economy, fi^ 

Up the Amazon River with a Piece of Wire flft 

The Packing-Box Turns Dressing-Table gfl 

Keeping Small Bolts and Screws Conveniently. Qfl 

Selecting the Right Bolt at a Moment's Notice 92 

Two Useful Suggestions for the Motorcyliat 92 

A Bench-Clamp that Will Hold // * 

How to Grind Valves in an Emergency. . 9^ 

Using a Nail-set to Ream into Metal 95 

An Adjustable Table for the T-Square 9fl 

How to Prevent Sparrows Roosting on Blinds. 2fi 

A Milk-Can Vacuum Cleaner [qq 

An Ingenious Method of Bending Bus-Bars. . IQ4 

How to Distinguish Automobile Knocks | Q4 

Inside Hinges on the Tool-Box mn 

A Little Light on the Incubator |Qg 

Why That Sewing-Machinc Motor Slips LiQ 

To Get the Most Out of the Ice-Cream Freezer . . LUl 

Wire Insulz-tion trom Tire Filler ||| 

RcpU.ing a Magneto ||| 

A Space-Saving Lathe Cabinet LL2 

Getting a Heavy Barrel Up an Incline Ui 

Regulating the Flow of a Grinilstone Lubricator Ul 

How to Make a Mission Magazine-Stand | |4 

Cementing a Rubberized Patch in an Umbrella. L16 

To Make a Deep Hoe from an Old Shovel LLZ 

EJcctric Lights to Call Employees LLZ 

A New Kind of 1 ndcx for tbe Photo-Plate File . . LIS 

Make a Sprayer for Your Indoor Plants QA 

A Pump-Jack Made of Pipe-Fittings 1 19 

Don't Buy an Expensive Piano Lamp: Make One L2Q 

Do You Know About the Oiling System? . . . L2Q 

Repair Your Bicycle Tires at Small Cost L2J 

Some Practical Uses for the Magnet L21 

Do You Know that Tree-Planting Is a Science?. L22 

Keep Your Distributor Clean and Dry | 22 

Calipers for Inside and Outside Measurements. . 1 23 

A Tray- Warmer for Amateur Photographers. . , I 21 

How to Use Emery Cloth in Inaccessible Places. |25 

Are You Interested in Boiled Automobiles?. . , . 1 26 

Assuring the Motorist of Properly Alined Wheels L26 

How a Drill Is Cut to Bore Hard Rock L22 

A Very Useful Drawing-Table Ejttcnsion. .... L22 

Making That Rickety Chair Steady Again 128 

A Two-in-Onc Triangle for Draftsmen L29 

You Can't Lose This Rubber Stamp I 20 

Immortalizing Baby's First Shoes L30 

An Air-PrcB9ure Grease Supply for Garages. . , 143 

What You Should Know About Hard Wood. . . L44 

On Overheating the Automobile Engine . 1^ 

Catching Device for an Automobile Gate I 4S 

A Magnetic Lifter for Engine Valves 145 

Revolving Tool Drawer for the Mechanic 146 

Consider the Top of Your Automobile 1 47 

A Combined Switch-Key and License-Holder. . . 147 

A New Way to Lay Off Boll-Holes Uft 

Rubber Nipples Make Fine Insulators L4fl 

The Poultry Hook Is a Great Labor-Saver U9 

Automobile F-conomy — What It Means 149 

Your Car's Eiectric System LSD 

RADIO 

Electron Relays as Amplifiers and Oscillators. . L12 

Stoppers and Filters for Undamped Waves L2fl 

False Directions by a Radio Compass I 42 

An Emergency Strain Antenna Insulator 142 



TO SOFTEN YOUR BEARD 



To Shave Easier, Quicker, Better 

Shavaid, a new scientific preparation, will make your daily shave 
a pleasure. It softens the beard instantly, soothes the skin. No 
rubbing in. No hot water. Give Shavaid one trial and you 
will be convinced. Mail the coupon for your Free Trial Tube. 



HOME shaving is being revolutionized by 
this new way of softening the beard. Men 
the nation over are welcoming this valu- 
able preparation. It means 
an easier, quicker, more com- 
fortable shave. Shavaid, ap- 
plied to the dry beard, softens 
it instantly. It makes the 
razor "take hold." It does 
away with all "pull." Shavaid 
soothes the tender skin. 



Protects the face 

— skin remains firm and 
smooth. 



Harsh Methods 
Unnecessary 

Hot water draws the blood 
to the surface. Rubbing in 
makes the face tender. Both 
open the pores. Neither is 
necessary. 

Harsh methods of shaving 
age the skin prematurely and 
cause wrinkles. They make 
the skin unnaturally dry. Af- 
ter-shaving lotions and creams 
will not repair the injury thus 
done. The cause must be 
eliminated. Shavaid accom- 
plishes instantly what old 
methods failed to do. 



Keeps Skin Healthy 

Simply apply a thin coating of Shavaid to the 
dry beard. Then apply your favorite lather. 
Shavaid works better if the lather is not rubbed in. 
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Softens the beard instantly 



— apply to dry face before 
the lather. 

Saves time and trouble 

—no hot water, no "rubbing 
in" of the lather. 



Note the cooling, soothing sensation. The 
lather stays moist and creamy. You will notice 
how the razor "takes hold," how smoothly and 
easily it removes the beard. 

Men who like a close shave 
will find Shavaid a revelation. 
Shave as close as you like, the 
old drawn, burning sensation 
is gone. Shavaid makes your 
face feel cool and comfortable. 

The daily use of Shavaid 
will keep your skin smooth 
and firm, free from the tender- 
ness and excessive dryness 
which are caused by hot water 
and rubbing in. Minor skin 
eruptions and abrasions yield 
quickly to Shavaid's soothing, 
healing influence. 



Removes the razor "pull" 

— harsh ways age the skin 
prematurely. 



Replaces after-lotions 

— Shavaid is a cooling, sooth- 
ing balm. 



Try It Yourself 



Many men are now using 
Shavaid. Those who shave 
once with it are convinced of 
its merits. It is certainly 
worth trying— free of all cost. 

Write your name and ad- 
dress on this coupon. Send it 
in. Then you can see for 
yourself what Shavaid will do 
toward giving you an easier, quicker, more 
comfortable shave. 

After you have proved to your own satisfac- 
tion that you need Shavaid, you can secure it frcm 
your druggist at 50c. a tube. If he cannot supply 
you, we will be pleased to fill your order direct. 
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At Druggists — 50c. a Tube 

BAUER & BLACK, Chicago, New York, Toronto 
Makers of Sterile Surgical Dressings and Allied Products 



I 
I 

I 
I 

I BAUER & BLACK, ChicaKO, III. 

I Mail {rce trial tube of Shavaid to 



I 



Free Trial Tub^ 



Name . 



Street Address. 



City . 



. Slate. 



QUICK- ACTION ADVERTISING 

HRRi: RF.ADERS AND ADVERTISERS MEET TO TRANSACT BUSINESS 



Rate 25 Cents a Word, no discounts. Advertisements for the June issue sliould be received by April 1st. 



ACTOMOBILES AND ACCESSORIES 



AUTO Motor Supplies. Iiiilck. Michigan. Stoddard 
Dayton. Hupp 32. Cadillac, Ovt-rland, K. M. K.. Cod- 
tineiital and Huda Motors, all types. 550 each and up. 
Boflrh Magnetos. 51.'* each and up. Sprrtal hlKh tension 
2 and 4 cylinder magnetos, $9.60 eaeb. Presi-OLlie 
tanks. $5.00. C.iils. carburetors, air compretwors. gen- 
erators. starters, etc. Write for HarKuln liullctln. Second 
hand auto acce.'fsorieii. Address Motor Hales, Dept. 14, 
West End. PttisburK'ti. Pcnnaylvanla. 

EXOIIMOU.S deniiinil: Sell Tankll; Modern auto-fuel. 
100 to 200';^ prodt. — ■\'ap'ir-Si)ray" system burns water. 
Adds trenietHliMLS iMiwer. Tiinkil. fleveland. iJblo. 

AUTOMOMILK I'arts for alt cars— .W i off manufuc- 
tUR'rs' list price. Plftions. CDnnectlnj; rods, cam shafts, 
crank .shafts, cylinders, avles and gc^rs. Our new rata- 
ItPKUO and I'sed Parts liulleiln now ready. Write for 
ll to-day. Servire ami satisfaction Kuaranteod. Auto 
I'artH fompany. 4I0S Olive Street. St. 1x)UIh. Mlssimrl. 

TIRES. Factury-tiHYou Prlce.s. Exclusive reprenen- 
tatlve wanted each locality to u.ne and i'ell SlelllnBcr 
Extra Ply Tires. Ouarantce liond HIKIO Miles. Sample 
sections furnished. MellinKer Tire Company, 937 Oak 
IStreet. Kaiimts t'lly. Mlsaouri. 

VULCANIZIXCt auto tires Is a ftrnwlng and prulltable 
business. Easy to Icarn. ]n.structlon book, jl, Plandu 
S50 to S-100. Details free. Kgulpment Co.. 17 Canal, C!n- 
clnnatl. Ohio. 

TIRES at Wholesiile, Send for prices on 7.500 mile 
puaranreed tires and tubes. W'e have the cheapest 
hlKb-Krade. InnK life and reliable lireu In the world. No 
"second.')" or rebuilt tires. Overton Rubber Company. 
f>elweln. Iowa. 

HYDROXIZER: Insures clean plugs, consumes car- 
bon, saves easolltie. intensines iKiwer and Increjises wpeed. 
For all cars. Money back guarnntec. Hlg profits for 
asents. Free literature. Krlestedl Manufacturing Com- 
pany. Wat I^ke Street. Chicago. 

MORE Power, Uws fuel, n^* carbon. No mystery, plain 
facts, results guaranteotl. Write for hooklet. No-Leak-() 
Piston Ring Company. Haliiniore. Maryland. 

PATENTS— Write for Free Illustrated Culdc Rook 
and Evidence of Conception Ulank. f-'cnd model or sketch 
and description of invention for our i>plnif)n of its patent- 
able nature. Highest references. Re:u*nn!ible terms. 
\ ictor J, Kvana & Company. ISi) Ninth, Washington. D. C. 

INSYDE Tyres, Inner armor for Automobile Tires, 
prevents punctur«i and doubles mileage of any tlre-s. 
Liberal profits. Details free. American Accessories 
Co.. Dept. 97-A. Cincinnati. Ohio. 

BATTERY Charging pays big profits. City currents or 
gaa engine operatt's. l-:a.sy H'rin.-<. lloliarts. Tnjy, Ohio. 

RElJ DEVII, .\uto I'olLsh Hrightens the way. Regu- 
lar fiOc. can. Snc to Intr.xUice, Agents wanted. Red 
Devil Products. Dept. 1. I-'armingdale, Now ^'ork. 

S.'^V'E money! Make money! Work for yourself or for 
others. Know atmut auto construction and repairs. Illus- 
trated catalog and new in**tnirtlve books sent free. Dept. 
B-6, Automobile Olge^n. Cincinnati. Ohio. 

CHILDREN can fix punctures with KInscv's Electric- 
Patch. Instantaneous — Permanent. — Guaranteed. Mailed, 
prepaid for dollar bill. KInsoy Patch Company, Junction. 
City. Kansas. 

8HINELO— Tinexcelleil Auto Body Pollnh. Formula. 
$1.00. A top dressing formula free. John Kberle, West 
Water, Chllltcothc. t> hln ^_ 

MR. ADVERTISER: Ask to-day for a copy of the 
"Qulck-.\ction Advertising Rate Folder." It contains 
some really Important facts which will prove Interesting 
and valuable to you. It nls'j tells "How You Can Use 
Popular Science Monthly Profitably." You'd like to 
know, wouliln't you? Manager Classified Advertising. 
Popular Science Monthly, 225 West 3!)ih street. New 
York. 

FORD ACCESSORIES 

FOROS start easy in cold weather. Will run 'ii milea 
Iier gallon on cheapest gasoline or half kerosene using 
our 1920 carburetors. Increased power styles for all 
motors, can attach them yourself. Hlg profits to agents: 
money back guarantee: 30 days* trial; Air Friction 
Carburetor Company, 5!¥) Madison Street, Dayton, Olilo. 

MfiToR Tire Pump for Fords. Can be made by 
any Ford owner fnun discarded parts. Servlcejible and 
efTlcient. A hiinly labor and time saver. Full Instruc- 
tions and drawing.^ mailed. $1.50 ^no stamps). Ktoeckle 
Company. Hoi -\117, Hellmore. New York. 

PISTON Rings. Timers. Valve Litters. Adjustable 
Valves, etc.. Just what you will re(|iilre when overhauling 
your Ford. Write for our money saving circular at once 
S. A C. Co-np a nv. P. O, Box r.T-S. Merlden. t tm nectlcut , 

ARE you lnl('rn.*tp.l In Automobile construction, re- 

fialring. etc? Send for FREE Illustrated catalogue of new 
nstructlvo b!>oka. Department B-2, Autoinoblie Digest, 

Cincinnati. O. 

FOKl^S double the mileage with Plcard Carburetors. 
Easy starllni; Ooubln the power. Satisfaction abso- 
lutely guaranteed. Free trial. Agents wanted. York 
Salc.i Compunv. Dept. PS. I,11S East Jefferson Avenue. 

Detroit. Michigan. 

TIMER Mrush. New wli)lng contact; (|Ulck starting; 
easiest running. Only 34 cents, prepaid. R. Hp. Works, 

Box 543. Riversiric. California. 

SAVE-.\LL Carl>urrt ir .Attiichmcnt makes F<irds run 
better. Glvea more miles. iMiwcr and speed. I ree trial. 
Havall Cotnptny. 371'; North < l-trk stretl. Chlcitgo, 

OITR Spark Inten-^ITler ilres all four cylinders with 
cracked or worn out plugs, locates Ignition troubles In- 
stantly and ma'teg vour car stirt easier, Send one dollar 
lor sample and liberal agents prt)poHitif>n. < "yntho 
Company. Box 470, Seattle. Washington. 



ELECTRICAL 



BLUEPRINT.-^— Electrical connections. 230 A. C 
motor, single, two and three phasf. Voltage, cycle, phase 
changing. 123 D. C. \ oIlage changing, etc. 120 trans- 
former connections. 150 rheostats, coniruilera, ci>m- 
penaat«rs. internal and external, 10 samples a. C.. 25c. 
I'artlculars Irw. Charles ( "hlttenden. Dept. S. 3024 
Matthews ■\ven'ie. Kanmts City. Missouri. 

El.lOC ritlCIANS. Wircmen, Linemen, tend your name 
and address for descriptive literature of our Modern 
Hlue Print Chart Method of Electrical Wiring. Over 
3.'>n practical diagrams. Electrical AVlring Diagram 

Company. Box B173. .\lt<M)na. Pennsylvania. 

SELENRiM CELLS — Made by entirely new process. 
Highly weasitlvo and Qulck-acilng, Suitable for all experi- 
ments. From S5 up. Write for Catalog. Selenium I.4ibora- 
torles. c;oo<| <;rountl. t ong Island. New York. 

ILLU.STRATEI) catalog just Iwued. C.enerators. 
motors, sockets, wire switches, porcelain material. Hyre 
l'":iectric Company, C2!> Pi> S<iuth Dearb-irn Street. 
Chicago. 

MAKE Dry Batteries. Simple, practical instructions, 
with hlue print, 25 cents. Dirigo Sales Company, Bath. 
Maine. 

ELEr'TRIC Telephones. 2 receivers. 2 transmitters: 
complete with diagrams. $1.00. Inland Specialty Company, 
1560 North Robey Htreet. Chicago. 



FORO Fan Orease <;uard Prevents Krease and oil 
spIaKhlng Interior of hood, frame or motor: fits any Ford 
model: put on in a minute, i-lfty cents postpaid— or 
from your dealer or Jobber. Agents wanted. American 
Valve Tool Mfg. company. 354 West 50th Street, New 
York. 



Quality vs> Quantity 

Popular Scieme Monthly, 

Neu- York Ci'y. 
Gentlemen: 

We get more inquiries and a larger 
percentage of orders through our little ad 
in Popular Science Monthly than loe 
used to get by advertising in family 
magazines with very large circulation. 

It seems to us, that your valued maga- 
zine is read by just that class of intel- 
lectual^ enterprising and responsive 
people that we endeavor to reach- 
Respectfully, 

Amelia Grain Company. 

Here's one more advertiser who has 
learned by experience that Quality is 
more imporlant than Quantity in 
choosinjj nicdiums for mail-method 
advertising. Letters like this one come 
to us constantly, emphasizing a fact 
that is known to every concern repre- 
i,entetl in this section. But there are 
still some people who buy space on the 
basis of big circulation at low cost. 
This method proves profitable only 
when a publication can boast of Class 
as well as Mass. Few can ! But 
Pori LAR Science Monthly is one of 
the few, offering you the opportunity of 
talking to 350,000 Buyers every month 
at 25 Cents a Word. Think it over! 

Classified AdccTtisinQ Manager 
POPVLAR SCIENCE MONTHLY 
225 West 39th Street 
New York City 



TRADE SCHOOLS 



COME to a Real Sehoot. Learn Sltn. Scenic and 
Auto PalQlIng — PaperhanKlns — DccoratltiR — showcard 
W rlllnR. CataloKUe i ree. t Iilcago Painting Scho<ils, lai 
Xorth Wells Street. Chlca^'o- 

IIILi;S' W atcliniaklng and KngravlnB Srhool. The 
lanreat and best cnuipped school In the West. 717 Marltct 
St reet. San Francisco. California. 

BO.\TS AND LAUNCHES 



SPRING is comlntt! Start bulldinn ttiat boat now, 
2i> X .1 feet. 30 to 41 M.P.H. SomHhlim new. Blueprint 
and instructions $1,50. W. Olscn. Room G20, 3^3 South 
Dearixirn Street. Chicago. 

DARROWS Steel Boats. Finished parts for pat- 
terns. Catalogue. 7S models. F. H. Darrow. Ci(i4 Erie 
Street. Albion. Michigan, 

WIRELESS 

SIMPLE Wireles.^ Telephones and How to Make 
Them. A cood honk tor the advanced radio amateur 
on the principles, construction and use of the wireless 
teleph »ne. Price 2.5 cents postpaid. Book Dept.. Popu- 
lar Science Monthly. 225 West 39th Street. New York. 

8 



MOTORCYCLES, BICYCLES. SUPPLIES 

MOTORCYCLES all makes. S26.00 up. New bicycles 
at big reduction. Second hand. SS.OO up. Niotors. 
motor attachments. C>cle motors, smith motor wheels 
etc.. S20.00 up. New parts to fit all makes earrled in 
stock. Second hand parts gtHid aa new ; discount 
Expert repAiring, on magnetfw. generators, transmls- 
wons. Mot'jrs overhauled ^10.01) up. Henderson motors 
our specialty. Write for big bargain bulletin. American 
Motor Cycle Company. Dept. 3. Chicago 

REBUILT motorcycles at Jmlf c(ist of new machines 
Write for Bargain Bulletin. Western !-tipplles Com- 
pany. 371 Hayulln Building. Denver. Colorado 

$25,00 Up~f;uaranteed rebuilt motorcyclei^ Hender- 
•OD. Excelsior. Indian. Harley-Davldson, Bicycles $5 00 
up. Tires and accessories at wholenale Illustrated 
bulletin 'A" free, Ash Motor Corporation. 162 North 
Clinto n Avenue. Rochester. New York. 

MOTORCYCLES — Buy now while prices are low. 
Ijirge stock on hand. Harleys. Indians. l-:xceltlor. Hen- 
derson. PopL'S. Heading-Standards and others Tires and 
tubes at big reductions; Mate size wanted Machines 
all overhauled and guaranteed running condition Il- 
lustrated catalogue -F." Carl W. Bush Company. 
Newark. New Jersey. 

MOTORCYCLE Bargains— Used and rebul iT Save 
50%. All Makes, (luaranteed. Tested by experts 
Stamp for list S. Floyd Clymer. Denver. Colorado 
'■Largest Motorcycle Dealer in the West." 

MANUFACTURING 

WK do .Metal Stamping. Die and .Model Work. Uold 
Sliver. Nickel. Copper and Braes Plating: also «i>eciHl 
finishes. We will manufacture your article either on 
straight time or contract ba.sl3. \\ hen our tool or model 
maker la on your Job, you are welcome m his bench 
Denning Manufacturing Company, 1775-1777 East S7tli 
Street, Cleveland, t)hlo. 

TO Order: Any article In metal; models. to<jLo pat- 
teros, experimenting, manufacturing. Inventions de- 
veloped. Cleveland Specialty and Manufacturing Com- 
pany. Cleveland. Ohio. 

CENTRAL Machine Works. sT Louis! M lh*ouri 
Special Machinery builders manufacturing In any cjuantl- 
tles. dies, toois. battery moulds, stampings and parts 



IIKATH Airplane Co.'h Catalog ' N" \s the most complef* 
booklet ever published on aeronautical needs. K'c In stanipa 
Cet our [jumphlct on Fonl and Motorcycle engine-driven 
airplanes. Ic: also gilder circular. 4c. \\e buy and cell all 
kinds of acntnaullcal motors. Heath Airpla ne t o,. Chicago. 

INVENTORS desiring Information write for our tree 
Illustrated Guide Book and lOvldence of Conception 
Blank. Send model or sketch of invention for our opinloo 
of its patentable nature. Highest references. Irompt 
service. Heiwonable terms. Victor J. KvansA Comnanv 
151 Ninth. Washington. D. C. 

THE American School ct Aviation announces a new 
correspondence course In M echanlcs of A via t ion A 
thorough training In practical aeronautics, American 
School of Aviation, Dept. ISfi4. 401 South Dearborn Street 
Chicago. 

AIRPLANES— 1 to 6 pa^nger: acrouauiicai notora 
30 to 300 HP- Lowest prices. Slate your needs tend 
for lists "P. S." Aero Exchange, 38 Park Row New 
York. 

BCILI) your own aerophin.-: nutt. riuls on Inslallnrents 
In the rough or cut i.> m ri ud.v t.. a.vs. iniii.- Also machines 
comi>leted. H. .Ximrlt-^. ( 'enir;iH;i. W iihbinglt jn, 

WELDING AND SOLDERING 

DON'T scrap aluminum part-i Save ihem, with So- 
Lumlnum. New. great ' ^-In-F' welding, brailng and sol- 
dering compound, stronger than aluminum— perfect sub- 
stitute f ir acetylene welding— time and cost Use gaitu- 
llne torch or s jI Jertng inm. No flux. Booklet 9 f^ample 
bar $10!). Used by Ignited states Army and Navy Tn- 
dorsed by BrltUh Munitions Board. So-Lunlnum Manu- 
facturing Company. 17»0 Broadway. New York. 
" WEI.DINO I' 1. A NTS. J25.0fl to $300 (Ml. I eslgned for 
all purposes. Small cash payment, balance three to six 
months. Every mechanic or shop should have one. 
Be rmo Welding Co., Omaha. U. S. A. 

20ril Century .\iunilnuni Welding Metal, repairs any- 
thing in aluminum, used exclusively by several automo- 
bile manufacturers, garages, etc. Sample $1(0; t3,00 lb. 
Fully guaranteed, cluw. Mead. 1023 Holmes Street. 
Lans ing. Michigan. 

WANTED 

IT'S Like Mntllng Money when you mall us false teeth 
(with or without gold (UlingH). old cr liroken Jewelry 
diamonds, watches, old gold, sliver, platinum, magneto 
points, gold or silver ores ur nugg^'ts— W ar Honds and 
Stamps, llightwi prices paid, i ash l)y return mall 
(i(KKls returned if you're not sjitlsfled. 1 he <.hlo smelling 
and Rellnlng Company, 23S Lennox Building, c leveland 
f)hlo. 

TYPEWRITER— l-rlce right, 1 11 buf. \\ alter P. 
Smith. Crescent. Iowa, 

CASH for Old l-aise Teeth. W e pay up to $35 00 per 
set broken or not). .^Iso buy dlsi-arded gold Jewelry 
gold crown.'i. bridges, platinum, diamonds, watches and 
sliver. Send now. Cash by return mail. lackage held 
5 to 10 days for senders' spproval nur ofler. u S 
Smelling Works. l>ept. 81. ( hlcago. Illinois. 

WANTED- small gasoline and steam engines, irrlll 
presses, lathes, electric motors, etc. \\ 111 pay high rash 
prices for go+td material. Johnston, West End. Flttaburgh, 
Pennsylv ania 

W A NT eT» — Representatives In every Factory In the 
United States. Popular Science Monthly. 225 West 
3',*th Street. New York. 

MR AOVEHTISER: Ask to-day for a copy of the 
"tjuick- .A ction .Advertising Rate Folder." It contains 
some really Important facts whlrh will prove Interesting 
and valuable to you. It als-i tells "How You Can Use 
Popular Science Monthly Fmfltably." You'd like to 
know, wouldn't you? Manager Classified Advertising, 
Popular Science Monthly. 225 West 39th Street. New 
York. 
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Drawing Outfit 

and 

Drawing Table 







SIZE^ 
^0x25 




Special Offer to 

BUILDERS 

Yes, I will give you this complete 
drawing outfit absolutely free. The 
instruments are in a handsome high class, 
plush lined folding case. They are regu- 
lar draftsman's working instruments. 
Besides I will give you absolutely free, a 
20x''2j inch drawing board, a 24 inch T 
square, a 12 inch rule, a supply of draw- 
ing paper, two triangles, a French curve, 
pencils, erasers, thumb tacks, etc. 

Delivered at Once 

The drawing table is the "Chief's Own" adjustable 

folding Drawiiig Tal)le, s.ime as iisrd and needed hy first-class dniftsnieii. 
The complete outfit and table are delivered to you at once. You have 
them to work with from the very first day. 




Draw $25022 to $$0022 Per Month 

There is an urgent demand for skilled draftsmen. Com- 
panies are issuing calls every diy for men to fill imsitions paying from $2.50.00 to 
$309.00 per month. Build.'rs are peculiarly fitted to make big succ 'ssl'S as expert 
dr.ift3-nen. Send the coupon now. 

Chief Draftsman TJ^^^^^X 



T am Chief Draftsman of a larEC and well 
known firm. I know just the kind of train- 
ins that is demanded from men who get 
big salaries. I want to train a limited 
numl>er of builders to take big paying 
drafting positions. I train you by giving 
you actual practical work, the kind that 



you must be able to do to hold permanent, 
hifih salaried jobs. I give you niy individ- 
ual instructions. If your work is right, 1 will 
advance you rapidly. If it is wrong. I will 
show you where and make you do it right, 
and do all I can to make you an expert 
draftsman and designer in a short time- 



Pay as You Wish l!^''z:^'t!}x!£ 

9 about expense. I will give 

you the working out fit free if you get In at once. I charge a very small fee for training 
you to be an L-xpcricnced draftsman. You can pay the small cost as suits you best. 

Send Coupon for My Big 
New Book; 



. Put your name and address on the coupon 

iind send it to me totiay. I will send you my new 
^ book ' Successful Draftsmanship." and the great 
special offer that I am now making on which you 
get the complete Draftsman's Working Outfit and Drawing Table alitolstely free. 
You assume noobligations of any kind in sending coupon. Got in line for a big paying 
position. Getting the book and full pjirticulars cf the special offer the first step. 



Chief Draftsman Dobe 



Inc. 



S Chief Draftsman Dobe, Engineers* Equipment Co., Inc. 

I Dept. 1364 Chicaeo^ Illinois 

B Witliout any obligations on me whatsoever, please mail your 

9 book. "Successful Draftsmanship." and full particulars of 

i your liberal "Personal Instruction" offer to Builders. It ts 

g understood that I am obligated in no way whatever. 

9 

8 

■ Name , 

■ 

■ 
■ 

■ Address , 

■ 

■ 
■ 
■ 

Jl Post Offict ^UU4 



CC: 



Quick-Action Advertisements continued from page 8 

PRINTING. ENGRAVING. MULTIGRAPHTNG 



MOTORS. ENGINES, MACHINERY 



SMALL Motors and Ceneraiors. Cancelled Government 
Contracts A. C". MutorMSU-SO each and up. 12 LIkM 110 
volt Cienerators S2ti each. Battery charging outiitii $:Ui 
each and up. New Motors h'^-i up to 5 HI* for all phases 
and frequenclea ol current. Write fur late HulletUi. Har- 
galns in Motors and C.enerators. Address: .M<)tor Sales, 
Dept. 14. \Ve.Ht Kntl. TittsburRh. PeniLsylvunla. 

ILLUSTHATKU cataJoE just iaHued. Cenerators, 
motors, BOckeLs, wire switches, porcelain material. Hyrv 
Klectrlc Co.. 62it MT South Dearborn si., ( hlcmto. 

nLlTKPKIXTS: Smnll Steam Knjilnes and H<)llers. 
Gasoline Knclnes, S-'i-'a H. P.. -i Sets il l Sheeta). 
Postpaid Jl.(M). T'lrcular nn Castlntis for siaiiip. I'nl- 
versal Caa Motor (^o., :ifi4 Monadnock _ lt|ork. clilcaKo. 

."iOO he.'ivy duly v* H. I'. nit>tnr-^. (ieiifral tlectrlc 
and other standnrd makea: 110 volt, (10 ryrle sinale phase. 
Hraitd new. never unpaekod, Runranteed perfwt, SlHOO 
and $22. no. Pennsylvania Motor ExehanRe. l^ncaster. 
Pennsylvania. 



KEY DUPLICATING MACHINES 



DUPLICATK keys for all Yale and similar locks made 
tn one minute with Harrlwin Key KlIinK Machine. Nn 
misflls Thou.sandB in use. Sent prepaid $;).(M). Money 
returned If not oatisfactory. Harriwn & Company. 8;* 
New Street. New York. 



DUPLICATING DEVICES 



"MODERN"" Uuplleator a liuslnepw (Jetter. up- 
50 to 75 copies fnim pen. i>encll. typewriter: no ulue or 
gelatine. 3.1. (MM) ftrm.«i use It ."iO days' trial. You need 
one. Booklet Kr»*e J. V. Durkin & Reeves Company, 
Pittsburgh. Pennsylvania. 



FOR THE HOME 



GRAXDFATaKR .S Clock Works $.5.00. Build your 
own caries from our free Instructions. Everybody wants 
a hall clock. You ran make good profit bulldlog artistic 
clocks for your friends. We replace worn-out works 
In old clockB with work-t havinn chimes at money savins 
prlcet*. Write for f<Hder describing the most t)eflutifiil hall 
clock ever sold at 325.00. Clock Co., Nicetown. Penn- 
aylvanla. 



FOR BOYS 



BOYS — Receive wirele«« apparatut* free. Send fur In- 
formnt ion. Beck Novell y House, 1 2*»8 t "arroll Street . 
Brooklyn. Now York. 

SFK page 1'?''. H:(ve yni a .Saw ami :i Hummer:- 



FOR SALE AND EXCHANGE 



CHOICE Silver Black Breeding Foxei* — Siberian Hares 
— Western Ontarii* larm l^nda. Reid Brothers, Bolh- 
wcll. < )nturlo. 

LETS SW.VP What've you got? What d"ye want? 
l-'ree advertisinc Three month-s and big mall dime. Swap 
Bulletin. "The Nation:il Exchange Medium." Detroit. 



LABORATORY AND CHEMICAL 



EXPHHIMENn AI. I.aboratorles, 810 l<» $1*0. cash or 
I Isclen Payment Plan, .\ctual photographs free Write 
lor description- -"Blc Five." Lions Scientific In.'ititute, 
Mt. Oliver. I'lttsbiireh. Pennnylvanla. 



FORMULAS 



GUAR.\NTEED Formulae of every deacripilon. In- 
cluding source of supply, Sl.OO each. Llst.s on reuuest. 
loduBtrlal Methods Bureau*. IB West 34th street. New 
York. 

1.000.004) Formulas. Trad e-"sec rets. lOKi pages' %2. 
Ideal. ."k>01 PS. X --th Ilohcy. Chicago. 

500 Formulas, all eaay, .lucccjisful money-makers. 
Postpaid 25c. Edgar JamcH, 315 l>ougla.ss. Indianapolis, 
Indiana. 

PROFIT.MJLE money-making processes. Details of 
manufacture acc^impunylng each formula. Send for 
list. F -_ N- t^eardslo', 1308 Broadway. New York, 

GUARANTKKO vanilla ilavorlng formula. 20c (silver). 
Al- Tytler. -Monterey, t'allfomia. 

BICi numey maiuifacturing Froiecto-c heck Pencils. 
Complete formula and instructions 25c. Charles Dynes. 
Winchester. Indiana. 

THOCSA VDS of Ways to Make Money lO.fKM) selected 
Rclentlflc. chemical. lechnologlciil and practical recipes and 
prricesses. sOfI page^. Pfwtpald Money refunded If 

uimllsfactorv, ( fmiplete description upon retjuest 
Howard Compan>-. Dept. S2. 702 \\esl Islsi. Now S'ork- 

(;UARA\"TEi:i) Ff>rmula.4— Rubber tiro cement— aulu 
poli.sh— puncture pliigger— soldering paste — resilvering 
mirrorn— tuminoiL'i paint — -mechnnlrs s*Kip— renewing dry 
batteries — 20c eat-n. Entire collection r»ffc. Formula 
catalog free. S. A H. Manufacturing Laboratories. I5f»02 
Boyl-ston Building. Chicago. 



PAINTS. VARNISHES. SLTPLIES 



F.\INT: Roof and ln)n. waterproof, stop?.' leaks: guar- 
anteed five years, barrels 70c gall«>n: Continental Com- 
pany. 405 Lexington Avenue, New York. 



TOOLS AND SUPPLIES 



CONCRETE Building Block Machines and Molds, 
catalogue free. 200 South Second street, St. Louis. 
Mlss'mrt. 



OFFICE AND F.^CTORY EQUIPMENT 



ADORK.SSOCU.VPHS. Multicraplw. Oupllcators, Seal- 
ers. Mallf (meters. Multicolors. Folders. Half price. 
Pruitt Conipany. 220 North Wal>ash. Chicago. 

".\L1.-I N'-oNi: ' Sysitrm- Kevf)liiilonize!< Bookkeeping. 
John t'apeharf. »ussell\ ilb', Keiitticky. 

ADDRKSSOCRAPIIS. Multlgraphs, Multlcolora. Dupli- 
cators. Folders and Sealers, tiuaranteed. Ofllee Device 
Company, L">4.\ West Randolph. Chicago. 



GOOD l*rlntiiig at low prices. 1,000 good letterheads, 
enveloiKW, card.s, billheads, labels, eirculara, $2.50; sam- 
ples free; catalogues, booklets and circulars ovir specialty. 
Ernest F. Fantus Co.. 5.;3 S. Dearborn St.. (_ lilcago. III . 

MULTIC.R.\PH Letters build buslnesei. .Most eco- 
nomical and efTeellve advertising. I'rintlng. Address- 
ing. I^w rales: careful work; .service, Multlgraph- 
Peerlcas Ix-iter Company, 241 Fourth Avenue. New York . 

A( Tl'AL Typewritten Letters, heading black, body 
purple, 100, $1.50; 500, $2.. W: 1,000,$1.00: 5,000. $13.00. 
Artus l.etter Shop. 409 Chestnut Street, Milwaukee, 
Wiscf>n.sin. 



5000 Cummed Labels. SL.'iO. Catalog. Irwin Wolf, 
Station E. I'hiladclphi:!. 

lot) Cardti, business, professional or social, also Imitation 
leather card case, for HO cent.H. NL F. Dovaney. PrlnlinK. 
Engraving. Rubber Stamps. 31 Middle Street, Cieneva. 
New York. 



MR. ADVERTISLR: Ask tf>-day for a copy of the 
'tiuick-Action Adverti.Hliig Rale Folder." It contains 
some really imiHjriant facts which will prove interesting 
and valuable to you. It also tells "How You Can I'se 
Popular Science Monthly ProIUably.*' You'd like to 
know, wouldn't your NIanager Classifted .\dverti8lng. 
Popular Science Monthly, 225 West 3&th Street, 'New York. 

100 VISITING or Business Cards. 75c; Book-form Card 
Case Free. Federal Printing Company. Baltimore, 
Maryland. 

5.^0 KOVn ! ■KTTI^ : Uhl■JA^^A, and Knvelopes. %'} '2h. 
Other printing, lowest prices. Samples, 4c. B. F. Ball 
and Conipany. I>cpt- 2f»A, Buckland. < 'onn eclicul. 

LETTERHEAD.-^" S2.50 '^I'hiTusaml . Samples free. 
Quality Print Shop. Marietta. f)hlo. 

PRI-N ITNo- Write for larne package samples, l>weai 
prices, best work, .\tlanta 1 Tinting Company, .Atlanta, 
Ceorgta. 

BUSINESS and Name Card specimen sheets un re- 
quest. Star Press. Box M37, Winchester. New Hampshire. 

1.000 LETTERHEADS, envelopes, cards, etc.. $3.00 
and ?es«, P. S. Or\ia. Hackensack. New Jen^y. 



MAILING LISTS 



L'OO MAIL-ORDER Names. $l.fK) guaranteed to l>e fresh 
and each to have purcha.setl not les.-i tiian $2,<X) worth of 
merchandise in Iit20. 500 names. S2..>0 Rally, Dept. 1. 
313 (irant Building. Los Angeles. California. 



5.000 dinerent cla.'Wiflcations. litllt-1920. Largely $2.00 
per thousand addresses. Right quick I*uhlicliy l»ureau. 
1314 Arch Street. Philadelphia. Pennsylvania. Estab- 
liahed 1907. 



GUMMED LABELS 



P-WNE ".Stick-Tlghl"' tlummed Labels- used the 
world over. Pavne-standard Company, Box 121-K. 
Passaic, New Jersey. 



ADVERTISING SERVICE 



ADVERTISING Prepared. Developed and Plact^d. 
Tell us your problem in ttrst letter, Ask about our free 
service today. You'll be interested. Criterion Service, 
Oept .\4, West New York. -New Jersey. 

1000 .\dvcrii.^ing Headlines anel Showcard suggestions. 
Inspiration for advcrti-scrs, Mailwl on receipt of 50c. 
Money back If you return book- Richards School of 
Advertising. 4305 I'ottago (irove. Chicago, 

SPECI.XIJ Inch DLspIay advertisement, 150 Maga- 
zines. Thrice. Slo Page Thrice, $111. Sample 20c. 
Wood's Popular .\dvertising Servh^e. .■Vt lant le City. 

AlTVERTisE Kjr'great riMUlVti. Your 30 word ad. In 
The West Virginia Advertiser, one year. $2.00. E. J. 
ICvans, Publisher, 729 6th Avenue, Huntington. West 
Virginia. . 

24 WORD'^ In 100 Syndicate Magazlm-s. $1.00: inchdls- 
pliy. SLf>0, Lists freo Stanfonl Service, PitT.sliurgli. 

SPECIAL! irtm) Copublishcrs Wanted! Sample- 
Partlculars — Registration. $1. Globe syndicate, Atlantic 
city. 



LETTER SPECIALLSTS 



WHOLESO.ME, Human, I'ersuasive Sales I^ctters; tree 
folder Friend C(K>k, 103P Park .\veiiue. New York. 

-MR. Itusiness Man — Mail-( »rder Letters that have 
'•pull. " and ' produce." I write. CamlUe Plumer. 44 
Willow. Waterbury. Connecticut. 



LITERARY 



SPEFCHES, assays, pamphlets and special articles pre- 
pared for all ooca.sions. 500 word, $6. Gertrude Sanborn. 
77.K Farwell Avenue. Milwaukee. Wisconsin, 



MISCELLANEOUS 



MACHINISTS. Send 25c today for working drawing 
of a new adjustable boring tool. Just what you need. 
G. P. Markett. 49 Vanness Avenue, Springfield, Mas- 
aachuaetta. 

ELECTRICAL Tattooing .Machine, $3. $5. and $7. 
Catalogue for stamps. J. H. Temke, 1019 \lne. Psm.. 
rlndnnati. Ohio. 

BALDNESS. Indian's recipe for gr»)wlng hair: as- 
tonishing succe«s. P.-oof ho\ mailed for 10 cents. John 
Hart Brlttaln, IHO East 32nd Street. BA IHS. New York. 



CANDY 



CHERI Super Chocolates, usBt>rted, pound box $1.25. 
parcel post prepaid. Insured. Beet you ever tasted at 
any price or the box with our compliments. Cherl, Inc.. 
142 South L'>th Street. Philadelphia. 



ROOTS. HERBS. PLANTS 



CVTHER Ginseng. $15. Belladonna St>5 t>er lb., or 
grow them vourself; 200 seeds each with instrunctlona only 
$1. O. Twltcbell, West Milan, New Hampshire. 



Popular Science Monthly 

AMERICAN MADE TOYS 



WE Ofter an opportunity to manufacturers with facilities 
for large production, also to horneworkers on smaller scale, 
to manufacture Metal Toys and .Novelties. Unlimited 
tield and enormous business oihti fiir ambitious iieople, 
-No experience required. -No tools needed. casting- 
forms liirn <nit k<«kIs complete, since the different Toy 
Expositions, manufacturers are covere<l with orders until 
December. You can enter this field now. by nuinufaciuring 
"American Made Toys." We furnish eastingforms for 
Toy Soldiers. Army, Navy, Marine, (-"annons. Machine 
Guns. Indians. Cowboys, Warships and other novelties. 
Castlngforms complete outfit $1.00 up. We buy these 
gmnls. direct from manufacturers. Yearly contract orders 
placed with reliable parties. We pay very high prices for 
clean painted goods. Samples furnished. "Bird-Whistles" 
great seller. Just added to our st4)ck li.st. Booklet. In- 
formal'on. Instruction free, if you mean Work and business. 
No others Invited to write. To,\' S<ildler Manufacturing 
(Nimpany. 32 I'nion Sfiuare. Now York. 



DIAMONDS. WATCHES, JEWELRY 



liit;H-C;RAl)E .Military Wrist Watch, luminous dial 
pigskin leather strap, just the watch for summer wear, nend 
S5.0(). Satisfaction guaranteed. J. Mae Arthur, 1614 
Tribune Building. Chicago. 



FOR MEN AND WOMEN 



.M.\KE your own dandrulT remedy and hair tonic 
Caspeoline destroys dandruff and prevents It by removing 
the cause: freshens your scalp and beautifies the hair. 
One ounce In one pint of water does it. Ho not pay fancy 
prices for plain reme<lies. One ounce sent prepaid on 
receipt of one dollar. Money gladly retunde<l if results are 
not satisfactory. World Cnemlcal Corporation, 448 
West Broadway. New York, 

WOODEN CAKIJ.s — Very Inlcrcstlng. 25 printed In 
your name 25c. X-Ray Optical Puzzle. 10c. Hough 
<'ompany. Box 1013, l^iwville. New VtTk. 

"E\ERYBODY*S Friend." removes grease from 
clothes under full guarantee Sold strictly on merit. 
200"; profit. Suitable for ladies or gentlemen. .\jison E. 
Palmer. ir.i5 Race street. Philadelphia, Pennsyhania. 

MAKE your cigarette in quantities with our I erfecllon 
Roller, using any tobacco. Sent on receipt of 4tk* cmIj. 
Perfection cigarette Roller Conipany, Btix 35. Station J- 
Brooklyn. New York. 

BIHLE Against Prohibition. Proved. Argument 
settler. Every quotation. 20c: description. 3c. Toioh 
Publishing Company, Maryland Bank Building, Baltimore, 
Maryland. 

M V- r-t- I.NE Scalp I leaner. A new hair wusb. l erieel 
dandruff eradlcator. Cleans the scalp, strengthens the 
roots, preserves the hair. .Alxiolutely harmless. 25c post- 
paid. Agents wanted. My-T-Eine Scalp Cleaner, 564 
C entral Avenue. BrtMiklyii. New York. 

GF-N't'INE Indian Haskets — Wholesale. <'atalogue. 
C.llhani. Highland Spring. California. 

"SEXU.\L Phllowjphy," I2c. ( lear, si>eclflc. authi)rl- 
tative. ctmiplete. best, satlsfles. Fred B. Kaessmanu, 
l.awrence. ^^ass. 

MAKE ShJ-OO Hundred Stamping Names on Key 
check.s. .Send 25c for sjunplo and instructions. PS Keytag 
Company. Cohuos, Now "^ork. 

BLUEPRINTS: How to read. See iwge 12. Merhaolctf 
Improvement AaBi>ciation. 

STOP falling halrt stop itching scalp! Send Sl.OO and 
I will tell you sttmething Uy apnlj' to your scalp, twice a 
week, that will dls^dve and quickly eradicate every particle 
of dandruff and «t»>p falling hair. (No tonic). Pure and 
simple. Wm. Foster, Expert on Scalp Treatment, 3901 
firand Boulevarfl. Chicago. Illinois. 

BE a detective. Excellent op|>ortunHv, good pay, 
travel. Write C. T. Ludwig. 424 \\ e^^tovor BIdg . Kansas 
City. Mo 

GET viijil sirength- Retain youthful vigor. Wonder- 
ful resuli.s Intensely interesting booklet free. Wlnslow 
E. Chase. Wjtshlngton, D. C. 

"H^;ALTIi-C^a.TURE •— InsuTCH vital force, youthful 
vigor, strength and beauty, 25c. "Natural Laws Govern- 
ing Succe8.s' ' — 1 5S pages. S 1 .00. Five dozen ".Money 
Makers." 30c. Profewsor Anderson, PM133C Morse, 
Ctiicago. 

DKTEtriTVES — Great demand, excellent opportunity. 
Experience unnecessary. Write American Detective 
System, VMiH Broadway. New^ York. 

SHAMPl'-TABS: Ihroc Siiddy Shump.HW, l.^>c.; 2 for 
25c. Tab Products. Dept, I. Farmingdale, New York. 

CR.A.YO.\' Portraits, you can make ihem at home. 
Booklet free. L. R. Dallas. Cambridge, Ohio. 



HEALTH 



WHY Be Only Half Alive? My free book. "Man the 
Master," tells you how to become a New Being. Write 
Ogden Health Institute, 620 Andrews Building, Cin- 
clnnati. Ohio. 



TELEGRAPHY 



TELEGRAPHY tboth Morse and Wireless) and railway 
accounting taught th<iroughiy and qulcMy. Big salaries 
now paid. Great opportunities. Oldeb*! and Largest 
.Hchool. Established 45 years. Catalog free. Dodges 
Institute. 2nd street. \ alparalw>, Indiana. 



TYPEWRITERS AND SUPPLIES 

NEW, remanufactiu'ed and slightly" used TsTiewrlteni 
$8.00 up. Portable Machines $10 up. Write for our 
(^'atalog 25D. Beran Typewriter Company, 58 West 
WasliingtDn Street. Chicago. 



AUCTIONEERS 



.AUCTIONEERS — Make bi^; money. l-Tee eutalogue. 
Carpenter's Auction School, Kansas City. 



DOGS. BIRDS. PETS 



SPOR'iXMEN — Trained beagles, rabbit, fox, coon, 
skunk, squirrel and oiM>ssum, dogs, bird dogs, pet and 
farm dogs, swine, rabbits, pigeons, pheasants, goats. 
100 Varieties blooded stwk. Circulars 10c. Motet Hill 

K^ 'nneLs. York. Pennsylvania. 

~ BREED Canaries- Profitable pastime. Fartlculara 
free. Bird Farm. L>nnhaven. Virginia. 



FISH. AQUARIUMS. SUPPLIES 



(.JOLDFISH — Imported Japanese, chlncw and Ameri- 
can fish: aqiiarium piant.s. artistic, durable aquariums, 
('atalogue. Pionwr tioidfish Hatchery No. 5, Racine, 
Wlscomin. 

MR AnVF:RTISER: .Ask to-day for a copy of the 
"Quick-Action Advertising Hate Folder." It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells "How You Can Use 
Popular Science Monthly Profitably." You'd like to 
know, wouldn't you? Manager Closslflc*! Advertising, 
PopiUar Science .Monthly. 225 West 39Ih Street. New 
York. 



ADDING M.\CHINES 



WONDERFUL Adding Machine, seven columns ca- 
pacity, only one dollar. Adds and multiplies as fast as 
the fingers will move. Thousands being a»ld through 
demonstrat ion L.J. l.*ishman Company, Dept . L. 
Ogden. flab 

WORTIl Its price for invenlorv alone, Nlarvolcius new 
Automatic Adding Machine, Retails $12.50. Work 
equals $300 machine. Five-year guarantee. Write for 
trial offer. Calculator Corporation, Dept. P, Grand 
Rapids. Michigan. 
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SPORTING GOODS 



"JULIAN'S Liquid ^n8hIng Luro"— Whole winters 
supply, one dollar. George Julian, Albany Building, 
Boston, MasaachusettB^^ 



MODELS AND MODEL SUPPLIES 



INVENTORS belore ordering your models or having 
machine work done, ask for our illtwlratod booklet. Central 
Machine Works, St. Ix)Uis, Missouri. 

ick- Action Advertisements continued on pa^e 12 



21 Rtibtj and Sapphire J&wel9 
Adjusted to the Second. 
Adjusted to Temperature 
Adjusted to Isochronism. 
Adjusted to Positions 
25-Year Gold Strata. Case 
Pennine Mont^omeri^ Kailroad Dial 
New Ideas^ inXbin Cases 
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TheWatchmakers' Masterpiece 

JUST think of it! Only $3.50 per month— a 
great reduction in watch prices direct to 
you — a 21 jewel adjusted watch at rock- 
bottom price. Indeed, the days of exorbitairt 
watch prices have passed. 

See It First 

You don't pay a cent to anybody until you see the watch. 
You don't buy a Burlington Watch without seeing it Look 
at the splendid beauty of the watch itself. Thin model, 
handsomely shaped — aristocratic in every line. Then look 
at the works! These you will see the masterpiece of the 
watch maker's skill. A perfect time-piece adjusted to 
positions, temperature and isochronism. 

Practically every vessel in the U. S. Navy has many Burling- 
ton watches aboard. Some have over 100 Burlingtons. The 
victory of the Burlington among the men in the U. S. Navy 
is testimony to Burlington superiority. 

Send Your Name on 
This Free Coupon 



Get the Burlington Watch 
Book by sending thiscoupon 
now. You will know a lot 
more about watch buying 
when you read it. You will 
be able to "steer clear" of 
the over - priced watches 
which are no better. Send the 
coupon today for the watch 
book and our offer. 

Burlington Watch Co. 
19th St. and Marshall Blvd. 
Dept. 1364 Chicago, Illinois 

Canadian Office: 

355 Portage Aw., Winnipeg, MftB. 



I Burlington Watch Co. 

il9th St and Marshall Blvd. 
Dept. 1364 Chicago, IIL 



Please send me (without obliK&tion and 
prepaid) your free book on watches with 
fall explanation of ynar cash or 18.50 K 
month oHer oo the Borlio^too. 



I Addrtm. 

I 
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PHOTOGRAPHY AND SUPPLIES 

MAIL us 15c with any sUc film for (Icvclopmeot and 
Six velvet prints. Or sfnd six nenutlvca any size uod 
I&c (or six prints. Or »c-iid ^5c for uuc ii\iO mounted 
cularKenieut. Prompt, perfect service. Koauoke Fholo 
Flntehlng Co.. 212 BeU_ Avenue. Roanoke. Vlrslnla. 

FILMS developed 5c roll, prints 3c each. Photo Her- 
vice. '.H'tf McMillan, rincimmtl. Ohio 

DO you take pictures? Hond one thin dime for our 
big magaztues showUin how to take belter pictures and 
earn money. American PhotoBruphy, loti Pope Htilldlng, 
iiOBtoD. Mussacliuselts. 

CAMKUAS- I-llin.H. Huppllt-w. iit ritliici-d priccf*, KIltiiH 
developed 2c. prints 2c uii. W rite for free cuIuIok. Pearl 
Photo Place. «»4(i Kaai ( lementlne Street. Philadelphia, 
Peanaylvania. 

BOMKTIll.NC difTcrent! Poiii^lied sllvertone prlntii: 
bIx. 20c.: send roll or necatives. ".Sllvertone." 950-A 
Lock wood. Chicago. 

KODAKKII S Notice: The -New Short Process of 
I>eveiopinK :ind Printing will prevent many disappoint- 
ments with your Kodak Plcturew. S<?nd a n»ll for a trial 
order. CJuanuiteed Work. J. F. Short Company. KIuk 
Street. ChitriCHton. South Carolina. 

ULSABLE1> Soldiers Photo Company, :«>54 -North 
Halsted street, Chicago. Films developed, 7e: prints, :*c; 
each. Give us a trial. 

MOTION PICTURE BUSINESS 

MAKK money fust — small capital starts you with 
guaranteed professional moving picture machine. Com- 
plete outnt on ea.sy payments. >.\> experience needed. 
Catjilogue free. I>ept , s. Monarch Theatre Supply 
Servlct'. 42» Market Street, .^t. Louis. MlHSouri. 

S:i5.(X) profit nightly! Sniail capital start;* you. No 
experience ncwled. Our machines are used and endorsed 
by govern meni l.nNtltutU>Uii- Catalog Free, Atlas >toving 
Picture <'o-. 441 Morton Huildlng. Chicago. 

WRITE Photoplays: S'>n each. Kxperlence unneres- 
sary: details free to hcglniiers. Producers" league. 1H4. 
St. Ix>um. 

PHOTOPLAYS Wanted. Big prices paid. You can 
write them. We 8tu>w you h!)w. Jree particular:*. Hex 
Publishers. Box 175. F '2:i. Chicago. 

COMPLLTK Moving Picture Outfit professional ma- 
chine aim screens, chairs, light plant. Lasy payments. 
Large catalog free. Monarch Film Ser\'ice, Dept. 27, 
228 Union Avenue. Memphis. Tennessee. 

IF Vou Will Write — The words for a song, 1 will write 
the music and guarantet* publisher's ueeeptance. Poems 
on any subject acceptable. Ilthwell Hanson, Room 137. 
380S Broadway. Chicago. Illinois. 

MAKK money fa.«t; start "Movie" Theatre with small 
capital. Buy complete outilt on easy payments. Openings 
everywhere. No experience requlretl. Catalog free. 
National Moving Picture Company, I>ept. P. K.. Kllzi- 
worth Building. Chicago. 

LEARN bow to write photo plays. My iKjok tells how. 
where to send, gives model, for 50c. Lester deFrates, 
Box 1410. Boston. 

MtJV'lK ( aniera 5^0; triixxis S-t: home protector $tl5; 
2tH) feet films S2. Ray. :i2i\ 1-lfth Avenue. New York. 

AUTHORS— MANUSCRIPTS 

FRKIO to Writers — A wonderful little l>ook of muuey- 
making hints, suggestions, idca,-f; the .\ B C of aiu'ccss- 
ful aiory and play-wrlttng, .\b8<ilutciy Iree. Just ad- 
drcss: .\utbiirj*' I'ress. l>epl- \.'f. .Auburn. New York. 

M.W'L'St.'HlP'i's T> i>pwrliiiMi- -Correctly arranged and 

functuated. Neatnerw. proiiipi ne.ss. Criterion Service. 
>cpt. A4. West New York. New Jersey. 

S5() to S150 a week Writing Stories. Previous accept- 
ance not essential, .-^end for Special Free Offer. Depart- 
ment 33. New York I.iferurj' Bureau. 145 West 3t;tb 

Street. N'ew York city. 

WRITE for newspapers and magazines. Big Pay. 
Experience unneeefwary. details free. Press ItejMJrting 

Syndlcaio. 400. St. Louts. 

WllITKR.s Have you a aong-poem, story, phouiplay. 
to sell? Submit manuscript now to ^luslc Sali.% Com- 
pany, 4S. St. Louis. 

WRITERS: StorlcH. poems, plays, etc., are wanted 
for publication. I4ierary Bureau, 1 17, Haimlbal, Mia- 
Bourl. 

MUSIC AND SHEET MUSIC 

MUSIC — Learn by mail — tJrapble Drawings .System — 
Three Ihvmoiw comprising Theory, Time, Mwu'Ure. Charts, 
start you playing easy tunes. Piano. Vl<ilin. Flute. Banjo, 
kindred Instruments, singing, single lesson $1.00, Set 
$2.IM). Technon Schools. 12S West 104th Street, New 
York. 

SONtJ W'rlters; You cannot afford to niL** our prot>oHl- 
tlon. Reference, any bank or flrat-class sheet music 
house. Warner C. \\ llllanis A Company. J>ept. 
Indianapolis. Indiana. 

\\'RITE I he Words U>r a «oug. We write music, guar- 
antee publisher's acceptance. Submit itoems on patriot- 
ism, love or any subject. C'hesler .Music Company, 920 
South Michigan Avenue. Room 111, Ciik-ago. 

WRITE tbe word.s for a song. We revise poems, write 
music and guarantee to secure pul>llcallon. Submit 
|M>em8 on any subject. Broadway studios, 121C Fltz- 
Kcrald Buildltig, New York. 

WRITE a Song— Love, mother, home, childhood, 
patriotic or any subject. I compose niu-sic and guarantee 
publication. Scud words to-day. Thomas Merlin, 23S 
Reaper Block, ( hlcago. 

12 St>N(;s for SI— In (irder to popularlste our great hit 
••Dest^rtland."* retail i)rlce 30c, f<»r a sliori time we will offer 
it and eleven other popular song hits postpaid $1. Offer 
limited, send $1 today .sure. Rivera Music Company 
Ro.im T137. Ctiateau Theatre Building. < 'hlcago. Illinois 

YOU write words for a song— we write the music, 
publish, and secure a copyright, .Submit poems on any 
Buhject. The Metropolitan Hiudlos. 014 South Michigan 
Avetiue, Room 10)», ( hlcago. IlllnoiH. 

SON(.;.writi:r.-^' Manual and Guide .sent Free 
Contains valuable iti.struciloii.s and advice. Submit song- 
poems for examination. We will furnish music, ctipy- 
rlgbt and facilitate publication or sale. KnlckerlxH-kcr 
Studios. 315 Gaiety Building. New York. 

MUSICAL IN.STRUMENTS 

CORN'ETISTS — Trombonists: "Free I'liinters" on 
weak lip — high tones. Virtuoso Cornet School. Buffalo, 
New York. 

VIOLINS l>eep. Mellow, Soidful— <in crciit Eii-sy 
terms for wonderful instrument, fiet (letills tr>-day. 
(aititav llenning, 230 Uth street. Miami. Horlda. 

MUSICIANS delight! Music stand anrl automatic 
leaf-turner combined. Booklet free. Acdeisoo & Olson, 
147 East 32ud Street. New York. 
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SHORTHA.ND Made Easy by "the greatest living 
authority on short liand." Oliver McKwan. author of 
McEwaii's easy shorthand, declared by experts to be 
•■the simplest, the briefest and most legible ever devl«c<l."* 
Now being studied by over .^00 superintendents of schitols. 
high !K-hools and business school principals. 1000 tearbers 
wanted. ITnctlcally free training. MeEwan .'Shorthand 
CoriM>ration. 713 W est Adams Street. Chlcagti. 

LINCOLN-JEFFERSON University. Home Study In 
eollc«e. Theology. Law. Musie. BtisinesB and Gradtmte 
aehwjis. Usual degrees granted. Lock Box 23!»<.;, 
c hlcago. 

TYPKHAND shftrlhand. Wonderful new shorthand 
system. Learnt in 10 minutes. Simple, easy. sure. Prict^ 
Sl.OO. Particulars free, Winslow I*, t hiwe, Washington, 
D. C. 

USED correspondence courses bought and sold. E. 
Moffett. Ru.Hton. Louisiana. 

DOUBLE-ENTRY Bookkeei)lng mastered with s Keys 
In 00 hours: guaranteed: diplomas; twenty lesscjns $5. 
International Bookkeeping InstlH ite. Springtield. Missouri . 

SPECIFIC Information: any subject: consummaie; 
authorltaiive; loc. I-Yank, 17 Hillside Place. Newark, 
New Jersey. 

CARTOONING. Comics and I,etterlrig In fourteen ea.sy 
IcEfitons. only S5 postiuiid. (_)ver 3(X) tllustrations. Sample 
h-itBon free. Ernie s Sch<H>l. Elyria. Ohio 

REAL ESTATE— FARM LANDS 

IS this your idea of Florida? A little piece of land near 
the water, a boat, a garden, some strawberry plants, and 
t>erlui|>s a few chickens; a vlne-coverotl cottage among 
your own orange and grapefruit trees; Ilsh and oysters lii 
abundance; plenty of quail and game — a simple, natural. 
whole*>me life in the open the year round- — home, health, 
and contentment. All this Is within your rt^ch at modest 
outlay in this tieautlful land of sunshine and rosea. We 
are on tbe t>ulf and a navigable river; als><i on tbe IMxle 
Highway. Here we have the freetlom, comfort and 
economy of eoutilry life, yet are only two hours by mot<)r 
bus fnim big cities and resort centers like Tampa and 
St. Petersburg, and we are only eight miles from Tarpim 
Springs. Our communlt>' I.h new and prices have not gone 
sky-high: living expenses are moderate Over 100 
Northern ramlPea already here. Thev like it — perhajw you 
win. May we send complete Information? Biwird of 
Trade. Box 612. New Port Rlehev. Florida 

MONEY-MAKING Farm»~I7 States--?10 to $100 
acre, Stock, tools, enips often included to settle quickly. 
Write for big illustrated catalogue. E. A. Strout Farm 
Agency. 2020 BH, Sun Building. .New Yor k. 

OWN Your Own Orange Grove In Frultland Park. 
Florida's Onest lake-jeweled highland section, way above 
sea level. A few dollars a month will buy It. Plant 
peaches, u quick money crop, with oranges, and the peaches 
may be made to pay not only for your land and orange 
grove but yield a profit l>cslde8. We can prixluce you a 
better orange grove for less money than anyone In the Stat? 
and In Florida's greatest section. Frultland Park i.s best. 
We can prove it. Write for a book of actual photographs, 
the interesting story of a Frultland Park farra and why 
peaches may pay for It. Lake County Land Owners' 
Association, 205 Palm .\ve.. Frultland Park. Lake County. 
norltla. 

SHAWNEE. Oklahoma. A live city. Question."* cheer- 
fully answenil. Board of contmerec. .shawruH-, f)klahoma , 

• ELECTRIC Light for the Farm." The subject of 
this iKKjk is to give practical Information on small low 
voltage electric light plants, suitable for farms. Isolated 
hoiLies. stores and ciiuntry homes in general. Price 
potttpatd. 51. (K), B(H)k Department. Popular Science 
Monthly. No. 225 West .mXi Street. New York. 

GAMES AND ENTERTAINMENT 

M Y.STERIOUS ! Wonder Shavings, new Japanese 
novelties: when dropped Into water turn into babies, 
flowers, Ilsh: dozen In pretty package, loc; three. 35c; 
excellent dinner party favors; they "reate talK. twelve 
pack:iges. $1, (iinrge Y. Helnenian, 1424 Hosemont. 
(■ 'hlcago. 

MOVE-0-GR.\PHS| IJvlne pictures' One thousand 
laughs; Dollar dozen postpaUl EU .Novelties. 3 ("om- 
'"■"■ clal Building, Denver, ('olurado 
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DRIPPINt; Cigarette^ G<M>d ixK-kei trick. Roy 
Fosilick. 217 Shelton. Jamaica. New York. 

L'iO Parodies oti latest songs lOc. Charles Dynes, 
Winchester. Indiana. 

PLAYS, vaudeville act.s, nionologs. dialogs, recitations, 
pageants, musical readings, special eniertainmcnus. 
tableaux, drills, minstrel Jokes, make-up giMMls. Utrife 
Catalog Free. T. S. Denison A Compare. l>ept. 26. 
Chicago. 

1.0(10 Stage tricks with 500 inu.*ftration.s Catalogue 
ir.c. Miiall catHlitgue free, Hornmatiri .Magic Company. 
304 W csi ,{4tb Street. New York. 

TRICK.< and Greenback.s. i Ig magic catalog 5c. 
Twenty grtTiilmcK.-s— Ilk- (iilmagico. 11135 South Irving, 
Chicago- 

CRYSTAL (_;axlng^ — tbe craze: send self-addreiwed 
stamped envelope for free InstructloiLs. Zancigs Studio. 
Asbury Park, New Jersey. 

AGENTS — .My Wh. ile.-yile Juke fatal. jguc Free. Mears, 

Gti. .Xnderson, Irultana. 

MR. ADVERTISER: A.sk t«»-day for i copy of the 
"(iulck-Actlon Advertising Rate Folder.*" II contains 
aome really Important facts which will prove Interesting 
and valuable to you. It also tells * How You Can Use 
Popular Science Monthly Profitably." You'd like (j 
know, wouldn't you? Manager Classined Advertising, 
IVjpular Science Monthly. 225 West 31ltb Street. New 
York. 

PICTI RFS AND POSTCIARDS 

JOIN Uve I'oKteard < lub. Membership Papers 10c. 
Harvey Teeple. Decatur. Indiana. 

"HANDY Atlas of the World." Separate maps of 
the various stattrs of the United states, all the c<uuinenta 
and countries of the world. 1:> pagt^ of maps with valuable 
statLttical ilata, l»rlce mwtiiald Sl.OO. Book Depart- 
ment. Popular .Science >Ionthly. No. 225 West 39th 
.Strt-et. New York. 

STAMMERING 

ST.\M MJ^IING cured — quickly, ijermanently. and 
privately. Write for free b4joklet. Samuel E. Itobblns, 
240 HunHngton Avenue . Boston. -M:i.'<'^aclHiseH.s, 

ST-TlTT-T-T-TERINt; and '^laninurlng cured at home. 
Instructive booklet Iree. Walter McDonnell. 3*1 Potomac 
Itank Building, Wiuhlngton, D. C 
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000 Mechanical Movements, also Illustrations explalD 
Ing 50 Perpetual Motions, My book. Inventor's uni- 
versal Educ-ai )r. Firih EdUI<ui. tells how to qrocure and 
s<.'ll iiiiU'nts. Government and other ciwta. Covers the 
matter frf>m A to Z. IfiO pagra ele-gantly bound- Con- 
tains noted decisions of U. s. Supreme and state Court* 
on Pat*-nt Ca-ses. Mechanical ^Iovcments greatly aa^t 
inventors— suggest new Idcjef that may prove of great aid 
in perfecting inventions. Tells how to select an Attor- 
ney. Has valuable Information regarding Patent Sharks, 
Selling .4genis and Brokers. Price $2. Postase Free 
everywhere. Fred G. Dleterlch. 6Sl Ouray Building. 
Washington. D C. 



BLUEPRINTS: How to read. 
rbanles' Improvement .\-s.soeiatlon 



See page 12. Me- 



PATENTS — Write for free Guide Book and Evidence 
of Conception Blank, Send model or sketch of Invention 
for frw opltilon of Its patentable nature. Highest ref- 
erences. Rea.sonablc terms. Victor J, E\'an3 Jk. Company. 
15*1 Ninth. Washington. D. c. 

HAVE you a practical invention to sell outright or 
place on royalty? Send details to Adam Fisher Mfg, 
Co.. 1S3 A. St. Ixmis. Mbwourl. 

PATENTS — My fee payable In mrjnthlv instalments. 
Send sketch for advice. Booklet free. Frank Fuller. 
Washington, D. C. 

INVENTORS: We make models, dies, tools. 2S 
years' experience; work guaranteed; lowest price. Ntanu- 
facture of specialties our hoi)by. I'eerless Die A Tool 
Company. 121 t)pera Place. Cincinnati. Ohio. 

INVENTORS — Sell your ideas of patents through Na- 
tional Institute of Inventors. US Fulton, New York City. 
Membership 2. .500. We help you secure, develop and 
finance your inventions. .Annual dues $10. 

INVENTIONS Wanted If you have the right Inven- 
tion and can protect same to suit our attorney It will 
Im> pushed throughr)Ut the country: excellent prospects 
for Invciitlotw to t>e patented. 706 Park Buildltig, 

Worcester. Massachusetts. 

E.XPERT Technical .Sales Service for Inventors. Infor- 
mation frw. L. M. Cielbcl. 2ft C'bcllenham Drive, Buffalo. 
New York. 

••IN\T:NT0R'S Guide ' free on request; gives valuable 
advice for inventors. Frank Ledermann, 15 Park Row, 
New York. 

"INVENTORS Bulletin" sent without charge. My 
free blank form "Inventors Record" for disclosing your 
Idea simplincs pnu-eilure- Personal supervision. SvilUam 
H. Mulligan. Patent Attorney. 3HI-B Wwxlward Building, 
Washington. D. C. 

ELECTRICIANS Wiring Manual, by F. E. Seng 
stock. E. E.. contains all the essential Information needed 
for tbe proper installation of ligbilng and power systems 
In hoiLsea and other buildings. This manual is written 
In simple, plain Engtlsb by an Electrical Engineer with 
many years' experience on the Chicago Board of Under- 
writers. Profusely illustrated and contains many tables 
and formulas. New edition out November ist. Pocket 
alie. flexible binding. 44S pages. Price. S2..W postpaid. 
Book Department. Popular Science Monthly. 225 west 
3ftth Street. New York C^lty. ' 

PATENTS FOR SALE 

WE have a few practical money-raaklns Inventions 
for sale or trade, Adam Fisher Mfg. Co.. 183B. St. 
L<)Ul-'<. Missouri 

GARTER for chlblren. Patent applied for. Will sell 
on myalty or outright, John Stlh. 1422, 5tb Street, La 
Salle. Illinois. 

P.\TENT Number 874512 for sale. Nothing like It 
Any offers considered. For circular and copy addreai 
Theodore Koch 515, 35th Street. Milwaukee, Wlwconsln. 

SHOPWRIGHT mortice lock; set in eight minutes. 
J. M. Hyde. Butler, Indiana 

MANUFACTURERS; You can buy my patents and 
business on the best .■"•lllng Belt Power Transmitter for 
Ford cars. Trie<l and proven sales-getter. Frank R. 
Wclsgerber. Salina. KaiLsa,s. 

FOR Sale— Patent on Ford Auto Jack. JoKcph Vcsely. 
Cedar Rapid.-*. luwa. 

JUST Invented Combination Salt and Pepper Shaker. 
Outright or r(>yalty. Albert Stone, 86 Stewart Street. 
Seattle. Wiisbtngtoii. 

SPRING Tires for .Vutomoblles: V. S. and CatiadUn 
Patent. Chas, Mo<jre. Glendale. Arlzotia. 

MR. ADVERTISER: Ask to-day for a copy of the 
"Quick -Action Advertising Rate Folder." It contains 
some really Important facts which will prove interesting 
and valuable to you. It also tells "How You Can Use 
Popular .Science Monthly Profitably." You'd like to 
know, wouldn't you? Manager Classlflod Advertising. 
Popular Science Monthly, 22o West 3t)th Street. New 
York. 

BLUE PRINTS 

BLt^ HPRINTS ; l.earn Blueprint Reading fron- "33 
1-arge Blueprints. It matters not what line you a In. 
We show you how. It's e:isy; It's Job Insurance. Get 
our circular or send SI. We will mail you first f j' r Blue- 

frints. If satisfactory, onler balance. Char,J- J. H. 
reeth, Coiwultlng Chief Draftsman. Mechanics Improve- 
ment AssficUtlon. Dept. 25. 1628 West Lehigh Avenue, 
Philadelphia, Pennsylvania. 



PHONOGRAPHS. RECORDS. NEEDLES 

BUILD your (pwn pboiiograpti. Big savlnj;. Pleasant, 
instructive wurk. Complete iiwtructlons. blue-l>rlnta. 
etc., abfadutely fn-e. Write tx>-day. Assoclate^l Phooo- 
graph Company. Dept. Fl. Cincinnati. Ohio. 

UUll.D your Phonograph. "Perfection" high quality 
spring and electric .Motors. Tone Arms. Reprouueera. 
Wonderful results. Big saving. New catalog and build- 
ing instructions mailed for ten cents. Indiana Phono- 
graph Supply Co.. Indianapolis. Indiana. 

MI0CH.\NIC.\L .Appliances. .Mechanical Movements 
and Novelties of ( 'oiLst ruction. — TIiLh volume c:jntuins 
illustrations and des<Tlptions of nuiny combinations of 
motions ami 'if nu-nehanlcul devices and appliances 
found in different lines of machinery, each device being 
shown by a line tlr.iwiiig with a description showing Its 
working parts and the method of operation. Such items 
as conveyors and elevators. Prony brakes, thermometers, 
various iyi>C8 of boilers, solar eimlnes. oil-fuel burners, 
condcniwrs, cvnp«irators. f:orll88 and other valve gears, 
governors, giis engines, water motors of varlou»i de»- 
crlptijns, air ships, motors and dynamos, automobiles 
and motor lilcyde.i. railway Iwk slgnal.'i. car couplers, 
link and gear motions, ball bCiiringg. brf-eeh block 
mechanism for heavy guas. anil a large iiccumtdalion of 
others of efiuai importance are fully described and Il- 
lustrated, I.(XK> siwcially nmde engravings. 31*6 octavo 
pages. Price, postpaid. S4.00. B»Jok l>ept.. Popular 
Sclcnce Monthly. 225 West 39tli Strcei. New York. 
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Five Days to Prove 
I Can liaise ^urPay 

I've done it for thousands of others. I can doubtless 
do it for you. If I can't then it won't cost you a cent 



I MEAN just what I say. There's no 
trick or catch to it. Give me five 
days and I'll prove that I can get your 
pay raised for you. I'll do it on a "show 
you" basis. Vou get the proof before you 
pay me a cent. 

You've probably heard of me. My name is 
Pelton. Lots of jieople call me "The Man 
Who Makes ^Ien Rich." I don't deny it. 
I've done it for thou-sands of people — lifted 
them up from poverty to riches. There's 
no sound reason why I cannot do it for you. 
So let's try. 

Now, follow me carefully. I'm going to tell 
you exactly how to do it. I'm the possessor 
of a "secret" for which men have been 
searching since Time began. 

There's no need to discuss the whys and the 
wherefores of this "secret." Suffice it to say 
that // Works. That's all we care about — 
// Works. Over 400,000 men and women the 
world over have proved it for themselves. 

Among them are 
such men as Judge 
Ben B. Lindsay; 
Supreme Court 
Justice Parker; 
Go\ernor McKel- 
\ie, of Nebraska ; 
W'u 'l ing Fang, ex- 
V. S. Chinese Am- 
bassador; Gover- 
nor Ferris, of Mich- 
igan; E. T, Mere- 
dith, Sec'y of Agri- 
culture, and thou- 
sands of others of 
equal prominence. 



A FEW EXAMPLES 

Personal Eipeiiences 

Among over 400,000 users 
of "Power of Will" lire 
BUch men as Judge lien It. 
LlnclAiy; Supreme Court 
Justice Parker; Wu TluK 
FauK. Ex-U. S. Chinese ,^m- 
baxsador: Assistant Post- 
master General Brltl:nover- 
nor McKclvle of Xebraska; 
OeDcml Manadcr Chrisle- 
aon of weUs-Fargo Kxiireas 
Co.; E. St. Klmo Lewis, of 
Detroit: Gov. Ferris of 

Michigan: V. T. Meredith. 
Sec'y of AKrlculture and 
many others of e<iual prom- 
inence. 

$300 Pro&t from One Da;'s 

Reailiitg 

" The result from one day's 
study netted me S^OO ca.«h. 
1 think It a Kreut book and 
would not be without It for 
ten times the cost." — Col. .s. 
W. Wllkle, Rosroe, so. Da- 
kota. 

Worth $15,030 and More 

The book ha,s been worth 
more than SI5.000 to me." 
— O.scar B. Kheppard, 

Would Be Wortb $103,000 

" If 1 had only had It when 
I was 20 years old, 1 would 
be worth SIOO.OOO today. It 
Is worthahundred times the 
price." — S. w, Taylor, The 
Santa Fe Ry„ Mllans, Tex. 

From $100 to $3,000 a Month 

"One of our boys who read 
•Power of W ill ■ before he 
came over here jiimped from 
$100 a month tos:l,000tho 
first month, and won a S250 
prize for the best salesman- 
ship In the state."— Private 
I«illc A. StlU. A, E. F., 
France. 



Some of the things 
this "secret" has 
done for people are 
astounding. I would 
hardly believe them 
if 1 hadn't seen 
them with my own 
eyes, -Adding ten. 
twenty, thirty or 
forty dollars a week 
to a man's income 
is a mere nothing. 
That's merely play- 
ing at it. Listen to 
this: 

A young man in the 
East had an article 
for which there was 
a nation-wide de- 
mand. For twelve 
years he "puttered 
around" with it — 



barely eking out a living. To-day this young 
man is worth $200,000. He is building a 
$25,000 home — and paying cash for it. He has 
three automobiles. His children go to private 
schools. He goes hunting, fishing, traveling, 
whenever the mood strikes him. His income 
is over a thousand dollar, a week. 

In a little town in New York lives a man 
who two years ago was pitied by all who 
knew him. From the time he was 14 he 
had worked and sla%ed — and at sixty he 
was looked upon as a failure. Without 
work, in debt to his charitable friends, with 
an invalid son to support, the outlook was 
pitchy black. Then he learned the "secret." 
In two weeks he was in business for him- 
self. In three months his plant was work- 
ing night and day to fill orders. During 
1916 the profits were §20,000. During 1917 
the profits ran close to $40,000. And this 
genial 64-year-yoiing man is enjoying pleas- 
ures and comforts he little dreamed would 
ever be his. 

I could tell you thousands of similai; in- 
stances. But there's no need to do this as 
I'm willing to tell you the "secret" itself. 
Then you can put it to work and see what 
it will do for you. I don't claim I can 
make you rich over night. Maybe I can — • 
maybe I can't. Sometimes I have failures 
— ever>'one has. But I do claim that I can 
help 90 out of ever>' 100 people if they will 
let me. 

The point of it all, my friend, is that you 
are using only about one-tenth of that 
wonderful braiii of jours. That's why you 
haven't won greater success. 'Throw the 
unused nine-tenth of your brain into action 
and you'll be amazed at the almost instan- 
taneous results. 

The Will is the motive power of the brain. 
Without a highly trained inflexible will, a 
man has about as much chance of attaining 
success in life as a railway engine ha.s, of 
cro.ising the continent without steam,. The 
biggest ideas have no value without will- 
jKiwer to "put them over," Yet the will, 
altho heretofore entirely neglected, can be 
trained into wonderful power like the brain 
or mcmor>' and by the ver)' same method- 
intelligent exercise and use. 



flow in on you. Rich opportunities will 
open up for you. Driving energy you never 
dreamed you had will manifest itself. You 
will thrill with a new power — a jxjwer that 
nothing can resist. You'll have an influence 
over jieople that you ne\'er thought possible. 
Success— in whatever form you want it — 
will come as easy as failure came before. 
And those are only a few of the things 
the "secret" will do for you. The "secret' 
is fully explained in the wonderful book 
"Power of Will." 

You Can Prove This 
At My Expense 

I know you'll think that I've claimed a lot. 
Perhaps you think there must he a catch 
somewhere. But here is my offer. _ You 
can easily make thousands — you can't lose 
a penny. 

Send no money- no, not a cent. Merely 
clip the coupon and mail it to me. By 
return mail you'll receive, not a pamphlet, 
but the whole "secret" told in this wonder- 
ful book, "POWER OF WILL." 
Keep it five days. Look it over in your 
home, .Apply some of its simple teachings. 
If it doesn't show you how you can in- 
crease your income many times over — just 
as it has for thousands of others— mail the 
took back. You will be out nothing. 
But if you do feel that "POWER OF 
WILL" will do for you what it has done 
for over four hundred thousand others — if 
you feel as they do that it's the next greatest 
book to the Bible— send me only $3.50 and 
you and I'll be square. 

If you pass this offer by, I'll be out only 
the' small profit on a three and a half-tlollar 
sale. But you— you may easily be out 
the difference between what you're making 
now and an income several times as great. 
So you see you've a lot— a whole lot— more 
to lose than I. 

Mail the coupon or write a letter now— you 
may never read this offer again, 

PELTON PUBLISHING COMPANY 



14-H Wilcox Block 



Meriden, Conn. 



If you held your arm in a sling for two 
years, it would become powerless to lift a 
feather, from lack of use. The same is 
true of the Will — it becomes useless from 
lack of practice. Because we don't use our 
Wills — because we continually bow to cir- 
cumstance — we become unable to assert 
ourselves. What our wills need is practice. 
Develop your will-power and money will 
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PELTON PUBLISHING COIVIPANY 

14-H Wilcox Block, Meriden, Conn, 

You may send me "Power of Will" at 
your risk. I agree to remit S3.50 or remail 
the book to you in five days. 



Name. , 
Address 



Qiack- Action Advertisements continued from page 12 



Fopuiar Science Monthly 



AGENTS AND SALESMEN WANTED 



TAILORIN'U Agents Wanted — Big C4jmplet« sample 
outQl and ease, nearly 2(>U lurfte clutb tunuples, 3-prlce 
lists and everything neeejed for canviL-wlng. or use In 
fltore. free to live uKcnts. $25.00 to 500.00 a week; may 
mahe more. Write us tr»-day for free elegant outfit to 
begin, cloth sampler, whiilesale prices, Kpeclal offer on 
a suit for yourself and full Information. See our won- 
derful value, beautiful fabrics and styles. Kstabllshed 
28 years. Every nurment made to measure — everytblnK 
Kuaranteed and express prepaid . Just send a post :il . 
■ \merlcan Wimlen Mills Company. Hepl. I U>7. <'hlcaeo . 

AGENTS — Make a dollar an hour. .-Jell Mendets, a 
patent patch for Instantly mendlni; leaks In all uten- 
sils. Sample packnte free. Collette Mfc. Company, 
Dept. 4fi7. Amsicrdam, New York. 

S^'IKNCK creates new auto wonder; solvj-s puzzlinK 
problem: no more rain or snow blurred windshield^; Mystic 
cloth works like magic; deposits Invisible chemical film; 
one rub keeps glass clear 24 hours; one agent sold 5.000, 
Security Mfg. Company, Dept. 217, Toledo. Ohio. 

SOMETHING new. A combination shoe horn and 
bultoner — not a button-hook— fi>r universal use. Sells on 
sight at l.'ic; 100 "; profit. Sample I-'jc. Particulars free. 
Liberty Novelties. I^'i I iberty Street. Xew York, 

$40 to $101) a wcf't. Free sanjple.«, (^.old sign letters 
anyone can put on windows. Bli? demand. Liberal offer 
to general agenta. Metallic I-etter Company, 431A North 
Clark, Chicago. 

AGENTS — Something different. Our Eradlum i Lumin- 
ous) Crucifix, actually shines In the dark, startling! 
Mysterious! Wondcrftil! Enthusiasm follows every 
demonstration. 150% profit on every sale. Sole manu- 
facturers. The Pioneer Corporation, 1263 West e3rd 
Street, Chlcag'), Illinois. 



WONDERFT'L Xew Chemical. SI. 00 Package e(iual 
50 gallons Kas*)Ilne. Eliminates carbon. 50^^ nmre mile- 
age, power, speed. (Guaranteed. Whirlwind wUer. 
.Auto owners buy on sight. lOl)'^' profit. Repeater. 
l>emonst rating package, terms, territory. 10c postage, 
Myera & Company, Halnl. f 'ambrldge. Ohio. 

IDEAL Sideline. Huslne.ss men buy on sight, SI.(K) 
seller, 400'';^ profit. N. Home. 19r>7 Warren. Chlcagn. 

WONDERFl'L chance! Men s shins and furnUhlugs 
at wholesale rates, nr make .$10 »l:iily starting real biisl- 
noss. Goodell Companv, ,»i4 Durate\ Building, Xew 
York. 

MEN and Women — Become Infiependent— own your 
business, experience necessary selling our Sfi.OOO Acci- 
dental Death. 5:i0.00 Accident, 825.00 Sick Weekly Bene- 
fits, $10.50 yearly, half amounts $.'>..')0. Guaranteed 
steady Income from renewals. $250.0(XJ deposited Insur- 
ance Department. Registration Dept. S. Newark, N. J. 

$10 or more a week for your spare time coUeetlng new 
and renewal subscrlptlfins. We want represeniatlvea 
In every town In the I'nited States, A. J. MacElroy, 
Subscription Manager. Popular Science Monthly. 22.'i 
West :\mh Street, Xew York. 

VULCANIZIXt; Auto Tires growing and prolHable 
business, especially now. Flasy to leani. Instruction 
book $1. Plants 850 up. Catalog free. Equipment 
Company. 149 Canal. Cincinnati. Ohio 

MAKE and Sell Your Own <_;'>ods. Machinery un- 
necessary. Expert Chemists advice. Special attention 
to beglnnera. Write for Formula Catalog. Elmer Mystic 
Companv, Washington, D. c 

AGENTS; iMg nionej selling great household In- 
vention, Sample 2.)C. PartlcuLirs free. Webster A 
Company. 2035 North Clark Sire<'t. chl<-ago. 

SALESMEN wanted to sell Kki-Tlc (. Igar Lighters 
and Moist eners. Salary or Commission. You carry 
stock or we ship direct. Write for wpect.ai Offer. Drake 
Manufacturing Company, 220 Grand. Milwaukee, Wis- 
consin^ 

SEND for free catalogue "(loldcn Opportunities" 
Typewritten formulas, trade secrets In every line, chem- 
ical anaylsls. 23 years manufacturing cvi>erienre. No 
humbuggery. Satlsafctlon guaranteed. Industrial Sules 
Service, <3 Washington. Memphis. Tcnne.'wee- 

81,000 per Man per County; strange invention startles 
world — agents amazed. Ten Inexperienced men divide 
$40,000. Korstad. a farmer, did $2,2(»o In 14 days, 
Slelcher. a minister. SlttS first 12 hours, $1,200 cold 
cash, made, paid, banked by Stoneman, In 30 days; 
$15,000 to date. A hot nr cold running water bath, 
etiulpped for any home at only Srt.-'iO. Self-heatlng. Nt> 
plumbing or water-works required. Investigate. Ex- 
clusive sale. Credit given. Send no money. Write letter 
or postal to-day. Allen Mfg. C>., 541 Allen Building, 
Toledo. Ohio. 

MAN In each town to refinlsh chandeliers, brass beds, 
automobiles, by new method. $10 daily without capital 
or experience. U'rlte Gunmetal Company, Avenue "F," 
Decatur. 111. 

P.\TKXTS, Write for Free Illustrated (.uldn Hook. 
Send sketch or model for free opinion of Its patentable 
nature. Highest references. Prompt attention. Rea- 
sonable Terms. Victor J. Evans & Co., 174 Ninth, 
Washington. D. C 

SALES.MEN, high grade, f.ir state and county agen- 
cies: practical device rings electric bells fore\er without 
batteries: made by leudlng manufacturer. .Sound, per- 
manent bu-slncss; men are already making good money; 
territory being rapidly assigned: references and previous 
experience essential. I'ctls A Hefts Corporation. Belts 
Building, 42nd Street. Xfv V- rk, 

AGENTS: Hlg prollis. Best and iheapedt window 
letters made. F:a«ny applied. Dime brlng.i live sam- 
ples. Particulars free. Stalbrite Company, 1115 .Second 
■Avenue, New York. 

S.aLESMF:N^ — t ity or travelling. Experience un- 
necessary. Send for list of lines and full particulars. 
Prepare In spare time to earn the big salaries — $2,500 to 
lO,*!) ) a yeiT. Employment service^ rendered members 
National Salesmen's Training Association. Dept, 126D, 
Chlcag >. rilin-iis. 

W O.N DERI- I'L .Adding Machine— Seven column ca- 
pacity — retails for one dollar. Sells It.self everywhere. 
Moat offices purchase several. Sensational agency propo- 
sition;^ 

AGENTS; Sell rich looking ;ir.x;js imported rues, 
81.00 each. Carter, Tcnn,. sold 115 In 4 days; profit. 
$^7. You can do .same. Write for .sample offer and selUng 
plan; exclusive terrltf)ry. Sample rug by parcel p()St 
prepaid, $1.19. E. Condon. Importer. 12 Pearl Street. 
Bnaton, Massachusetts- 

AGEXrs m.ike .5iMi''; profit handling auto mono- 
grams, new patriotic pictures, window letters, transfer 
tlag^ and novelty signs. Catalog free. Hinton Com- 
pany. St;ir f ity. Indiana. 

WIO want live representatives in your iocallly selling 
Bull l>og Inner Tires. Inner easing for automobile tires. 
Guaranteed t'l i)revcnt punctures and blow-<)UtJ<. tire 
fabric not canvas. Double tire mileage. Easy to sell. 
Big demand. Protected territory. Agents making $150.00 
weekly. Eastern Auto Specialty Company, Dept. H,, 
Utica. New York. 

A(iEXT Johns<in made SlO.OfM) first evening. Partie- 
ulars. "Taymor." W-335 Broadway. New York. 

AGENTS— 200'; Profit Wonderful little article, 
something new: s*'lH like wildfire. Carry right In pocket. 
Write at once for free sjimple. Albert Mills, Mgr.. 1461 
American Building, Cinciniuiti, Ohio. 



WERE you .ever offered a grocery store? You can 
handle Sugar. Flour. Canned G(K>ds. Dried FYuit. Co/Iee 
and entire line of Groceries, as well as Paints, Roofing, 
Aluminum Ware and -Automobile oils, with no rent to 
pay; no money invested; lake large orders from sam- 

fdefl. G.w<la are guaranteed and pniven «iuallty. Scll- 
Oft experience not neeessjiry. Steady, profitable work 
(or "workers." Address Hitchcock-HlU Company, Dept. 
220. Chicago, Illinois. Reference: any Hank or Express 
Company. 

-AGENTS, $10 profit on every sale. Russell a^Ad 327 
in 5 months; Elliott IST In 2 months. Oliver <.tll Gas 
Burner makes 2 galljns kerosene equal 97 pounds coal: 
fits any coal or wood stove. More heat, turns on and 
off like gas. Write Oliver OlI-Gas Burner Co , 1342 

-North 7th, St. I^iuLs. Missouri. 

I KEROSK.NK Burners for Furuiices, Cook and Heal- 
! Ing Stoves. Economy Mfg. Company, 016 West Mon- 

roe. Chieag< i. 

i SEl^L the line that hasn't been workwl to death. 25'", 
to 31% more than usual for selling staples. 850 a week 
easy- $1W) a week quite common for those selling our 
Sanitary Brushes. Dust less Mops and Dusters. Good 
territory available. Pronwjtlou for pr<jducers. Modern 
factory and convenient distributing nouses assure good 
serWce. North Ridge Brush Company, 115 Clark .Avenue, 
' Freeport. Illinois. 

$5.00 to $25.0<| dally monogramming automobiles, etc., 
with Globe Transfer Initials. Particulars free; samples 
10c. Globe Decateomanla Company (Factory). Newark, 
New Jersey. West of Rockies, 17S5 Green Street. San 
Franelscft. 

SPLIOXDID opportunity for live sales managers to 
control city. County and State agencies for "Rexblu," 
Stevens Wiley Mfg. Company, Inc. Falrhill and Dla- 
mond Streets. Philadelphia. 

AGEXTS^ — Xewest invention: "Inkapoon" makes every 
pen a fountain pen. Fast office seller; big profits; de- 
mand Increasing everywhere. Exclusive territory offered. 
Sample free. IT. M ami ( 'ompany. Tribune Building, 
New York. 

AGENTS — Steady Income. Ijtrge manufacturer of 
Handkerchiefs and Dress Goods, etc.. wishes representa- 
tive in each locality. Factory l.^ consumer. Hlg profits, 
honest goods. Whole or spare time. Credit given. 
Send for particulars. Freeport Mfg. Company, 24 Main 
Street, Brooklyn. N. Y. 

lilG earnings easy. Five startling Inventions. Quick 
selling auto accessories. Sell to owners, dealers, agents. 
Exclusive territory. Write quick. Jubilee Mfg. Company, 
Station C-G4. Omaha, Nebraska. 

AGENTS and Crew Managers: New fast selling food 
8i)eclalty. Livest article. Packed your label. Write or 
wire. Federal Pure Food Company, 230^H Archer 
Avenue. Chicago. 

SENSATIOX.AL Ford invention. Ford owner reports 
100% mileage Increase! Prevents carbon. Chance of 
lifetime for agents! Write Gasoline Economy Com- 
pany, ir>OS Colonial Trust Hulldlng. Philadelphia, 

GET our plan for numogrammlng automobiles, trucks, 
hand luggage and all similar arilcIe.H by transfer method: 
experience unnecessary; exceptional profits. Motorists, 
Acccss'iries Company", Mansfield. Ohio. 

YOUR Opportunity — Get In business for youraeU; mail 
order or local; manvifacture your «iwn products; employ 
other agents; everything given clearly in our big magazine 
of plans, schemes ond iileas. Three months, 2.V. Sample 
copy. 10c. Special Service, 419 Shannon Building, Pltts- 
burgh. Pennsylvania, 

INSYDE Tyres, inner armor for .Automobile Tires, 
prevent punctures and double mileage of any tire. Lib- 
eral profits. Details free. American Accessories Co., 
Dept. H7. Cincinnati. Ohio. 

AGK.XTS: Hlg Mnney — Sign letters for store fnmts, 
office windows and glass signs. Particulars free. Inter- 
statc Sign. 2<'.go Xorth Halstod Street. Chicago. 

'■.•^TO\ ( HL" is not merely stove piillsh. but a rust 
killer and preventive. Women are crazy about it. Prof- 
its big and fast. Much repeat business. Write at once. 
' Superior Laboratories. Dept. 20D, Grand Rapids. Michigan. 

WE pay $100 monthly salary and furnish rig and ex- 
penses to introduce guaranteed wjultry aud stock powders. 
Blgler Companv. X371. Sprlngtield. Illinois- 

AGENTS: New reversible raincoat. Elegant style. 
Finished on both aiders. Two coats for the price of one. 
Every business man. clerk, mechanic, truck driver, wants 
one. Ideal for men dolnj outdoor work. Guaranteed 
waterpr<.Kjf, threat seller. Hinford si>ld 20 coats In 5 days. 
Write quick for agency an:I fample to workers. Thomas 
Raincoat company. 1901 Nr)rth Street. Dayton. Ohio. 

AGENTS make 850 weekly selling Accident and Sick- 
ness Policies for SIO yearly. Pays $5,000 death. Increasing 
to $7,500. Also $25 weekly benefit for accident or sickness. 
Quick claim settlements Permanent Income from re- 
newals, $100. 1X10 deposited with State, Address In- 
surance Company. Dept. .A-1. Newark. X'ew Jersey. 

500 .Agents waiite<l at once for -Mitchell's .Magic Marvel 
Washing Compound, 30O'"c profit, enormous repeater- 
Washes clothes stHitlessly clean in ten t<t fifteen minutes. 
One thuu.sand other uses in every home. Astounds and 
delights every w(»man- Nothing else like It. Nature's 
mightiest cleanser. Contalas no lye, lime, acid, or wax. 
Free samples furnlshcfl to boost sales. We jMisitlvely 
guarantee the sale of everj* package. Exclusive territory. 
Own your own business. You cannot fall to make big 
money. Barber. Ohio, made $600 last month. Send for 
free sample and proof. Hurry, hustle, grab this chance. 
L. Mitchell & Company, Desk 301, 1312-1314 East Blst. 
Chicago. 

SELL necessities. Everybody needs and buys the 
•■Business Guide." Bryant clenred $S00 in July. Send 
for sample. It's free. Nichols Company. Box IB. 
Naplervllle, Illinois. 

AGENTS— 300''f profit on our fhoto Enlargements. 
Medallions. Luminous crucifix. War Hooks, Religious 
and Patriot!" Pictures. Send for prices and circulars 
today. Excel Supply House, 6343 So. Justine Street, 

Chicago. Illinoi 

I REPRESENT. TIVE Wanted: To handle our com- 
plete line of fire \ -oiectlon and safety devices and acces- 
sories, such as AJ,-X Chemical Fire Engine on Wheels, 
palls and buckets, la.iterns, fire escapes. an<i signs. F2very 
factory, mill, store, mine, etc . is in the market for our 
extensive line. Representative wanted capable of earning 
$5,000 upwards in annual comml-ssit>!is. .AJax I''ire En- 
gine Works, Bush Terminril Bulltling. Hrookl-n, New York. 

SALF:S.MEN — Xew prnpiisition. never shown before; 
every business man interested. Not a known competitor. 
Easy seller. Salesmen now earning S75 to S20O weekly 
with our original eclUng plan. We can convince you. 
Write lor your territory. Surprise Mfg. Company, 
Peru. Indiana. 

AUTOMATIC Cuff Links. Cuffs over elbows In.stantly 
without uuboltonlng: lowered, they close automatically. 
Sell like wildfire; great convenience and shirt savers; 
enormouH detnantl everywhere. Liberal exclusive propo- 
sition for experienced agents. Expandollnlia Jewelers. 
Sheboygan. Wisconsin. 

"ONE Raindrop" Window Operator: windows shut 
automatically. Sample postpaid. $1.00. Phelpe, 2107 

North Percy. Philadelphia. 

WAXTIOD— Ex-service men as subscription agents, 
"The Stars and Stripes." All or spare time, good cnm- 
mlssions. Permanent proposition to producers. Write 
now for particulars and authority, 700-A Munsey Build- 
ing. Washington, D. C. 



ONE Sale a dav means $200 per month Five a day^ — 
$1,000 per month Marvelous new Automatic Adding 
Machine, retails $12.50. Work equals 831XJ machine. 
Hve-year guarantee. Worth Us price for Inventory 
alone. Write quick for protected territory and trial offer. 
Calculator CnriMtration. Dept O. <:rand Rapids. Michigan. 

BIG profits putting gold initials on automobiles. >:very 
body buys. Easily applied. .Sampler free. .American 
Monogram Cotnpany, Dept. 2S. East Orange. New Jersey . 

-AGENTS — Men and women wanted. New Monitor 
Self-heatlng Iron; $30 to $50 a week actually being made 
now by men and women. The original— the best — the 
lowest priced. Nickel plated, looks good, makes good, 
sells fast- Guaranteed. X'o experience needed. Ex- 
clusive territory. W<»rk all or spare time. Mrs. Nlckson, 
Vt., sold 8 first half day. Evans, N. C., sold 2 dozen on 
Saturday. Liberal terms. Prompt service. Send for free 
outfit offer. Write today. The Monitor Sad Iron 
Company, 235 Fay Street. Big Prairie. Ohio. 



SELL "Mctorclean" Washing Wonder. It's a wonder- 
ful repeater. Free samples to boost sales. .Skytt. 725 
East 5th. Duluth, Minnesota. 



SPECI.AL for this month. Agents wanted everywhere! 
One dozen each article free with each dozen purchased, to 
Introduce gmuls. Tornado Polish — ^Tornado Soap — La 
Miraflora .shampoo — I.,a Mirafiora Hand I-otlon — I>lamond 
Bar for silver and Jewelry — Iji Mirafiora Face Cream, 
each 25c: 30 per cent discount. $1 brings complete 
outfit. Marvel Specialties Company, 80 Walker Street, 
New York, New York. 



CALIFORNIA Rosebeads selling like hot cakes. 
Agents coining money. New Stuff. Tremendous demand. 
Big profits. M Isslon Bead Company, Factory C, Los 
Atigelea. California. 



EASY, pleasant work for mechanics, shop men, clerks, 
during spare hours, will add many dollars to their salaries. 
Also want persons who can give full time. Big wages 
assured. N'ovelty Cutlery Company. 27 Bar Street, 
Canton. Ohio. 



SAL.ARY and commission. A real pr«iposltion. Per- 
manent position.' Every family a buyer. Earnings that 
keep you with us for life. An exceptional opportunity. 
You can't watt. Write now New England Salra Syn- 
dicate. 305-30fi Firest National Bank Building. New 
Haven. Connecticut . 



$10,00 Worth of finest Toilet Soaps, Perfumes. Toilet 
Waters, Spices, etc., absolutely Free to agents on our 
refund plan, l-acassian Company, Dept. 425, St. Louis. 
Missouri. 



MIR.ACLE M«»tor-gas amazes motorists. 3c worth 
equals gallon gasoline. F^llmlnates carb<m. 300 per cent 
profit. Isotn. Idaho, wires: "Ship 5(H) packages. Made 
$70 yesterday." Investigate. Chas. Q. Butler Company, 
Toledo, Ohio. 



DELIGHTFT'LLY scentwl ajichet envelopes. Quick, 
profitable seller, through sub-agents, boys, girls, pre- 
mium; use 3 packets: particulars sent for dime. Ufert, 
64 Bedford Street. New York. 



AGENTS— Best seller; Jem Rubber Repair for tires 
and tubes; supersedes \'uIcanlzation at a saving of over 
800 per cent.; put It on cold. It vulcanites Itself in two 
minutes, and Is guaranteed to last the life of the tire or 
tube; sells to every auto owner and accessory dealer. For 
particulars how to make big money and free Barople, 
address Amazon Rubber Co., 504 Amazon Hutldfng, 
Philadelphia , Pennsylvania. 



AGENTS — ■'Make-F:m-Whltc" Washing and Cleaning 
Tablets, regular g«)I<l mine for Spring — profits enormous — 
Free Sample — Exclusive territorj*. B. Thayer. 2142C 
Clybourn Avenue, Chicago. 

PORTRAIT Agents: Best wnrk. fair prices and prompt 
service. Write at once W. G. Hannan Company, Dept 
A-15. 57-59 East LSth Street. Chicago. 

AGENT.s — Sell laundry Tablets under your own name 
and brand. 1-Yee samples and circulars furnished with 
every order. Particulars free; samples fifteen cents. 
Krebs E, Products. College Point, New York. 

DROP everything elsel Sell guaranteed silk hosiery 
and underwear all or spare time; direct from factory to 
consumer. Big money maker, Hlg commissions. Prompt 
deliveries. C. & D. Company. Dept. 10, Grand Rapids, 
Michigan. 

EARN ICxtra Money — .Sending us names of your 
neighbors and others. No other work required. No 
canvassing. No supplies to purchase. Postal brings 
particulars. National Exchange, Box KkM. New York. 

A(;EN'TS wanted for whirlwind seller. Transparo — 
Sell a dozen Jars to every garage, business hoiise. automobile 
owner, everybody buys. J. R. specialty Company, 408 
West Jefferson Street. Ixjulsville. Kentucky. 

8TOPI Ixwk!! Read!!! $210 one day's profits, one 
party reports; another 8160; another 810 an hour; hlgb- 
clasa, fascinating business, with big imasibilliles; par- 
tlculars free. I . C. Service. Hone.s<lale, Pennsylvania. 

AGENTS: $100 Weekly. .Automobile owners every- 
where wild with entluislusni. Marvelous Invention 
doubles power, mileage, efilciency. Saves ten times Its 
cost. Sensational sales everywhere. Territory going like 
wildfire. $26 Sample Outfit and Ford car free. Write 
quick. L. Ballwey. Dept. ISl. Louisville. Kentucky. 

ATTRACTIVE Opportunity for .Ambitious Agents. 
Worthwhile sample and Informatlnti free. -Norman Ovrl, 
Hemet. (-•alifnrnia- 

W.ANTKD: Man with aut.) in every section to sell 
our Big Six-In-One tool, comprising vise, pipe vise, anvil, 
drill press, cutting hardle and corundum grlndei. Every 
farmer. Janitor, private or public garage, small shop, etc.. 
a prospective buyer. Outnt weighs 9t) pounds, sella for 
$24.00 with a fat profit to you. No trick to sell. Alwaj'B 
pleases. Write Chicago Flexible Shaft Company, Dept. 
H. W. 5600 West 12th Street. Chicago. 

.ABSOLUTELY Guaranteed Proposition. Spare time 
only. Two diHerent samples, ten cents. William Dudley 
Co mpany, Dept .V. .AU)iiny. Xew Yor k 

$175.00 Monthly and Commlsslor. year's cimtract to 
men with autos. Equip cars with Rldeezee, the Better 
Than -Air Inner Tire. A substance, cheaper than tubes. 
The buslne*M of the future. Rldeezee Company, St. 
Paul. Minnesota. 

SIGN letters for windows at honest prices. Genuine 
gold leaf. Chicago Sign System. T326 River Street, 
Chicago. 

.A(.;kxtS wanted in every city and county to sell the 
most wonderful household necessity ever invented. State 
agencies also opeu; select territory and write J. C. Bock 
Manufacturing Company, Concordia. Kanstis. 

AGEXTS— .\luke §50 wt-ekly taking orders for fast 
selling Go<idyear raincoats; hundreds of orders waiting: 
$2 an hour for spare time; we deliver and collect; sample 
coat free; write today for agency. Goodyear Mfg. Com- 
pany. 1364 c.oodyeur Hulhllng: Kansas City. Missouri. 

MAN or Woman, start anywhere: materials that cost 
25c retail for $5 (X). Details free. Lee. Dept. 2, 3401M 
University Avenue. Ixys .Angeles. Callff-rnia. 

FR E 10 — La t est ismie . New Formulas. Tells how to 
make vour own goofla Mrite today. S. A II. Manu- 
facturing Laboratories. 10602, Hoylston Building. Chicago . 

SALESMAN— side or Main line, to sell low priced 
5.000 mile guaranteed tires. 30 x 3'^ non-skid sells for 
$11.95: other sizes in proportion. Good money making 
proposition for live wires. Write. Consolidated Tire Co.. 
616 South Michigan, Cbicago. 
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The Auto Center is the 
Logical Place 
To 

[I] 



Training far\^ 



I I '^^^^^^P^^^^ There 
^^^^^^^ were more than 
seven million cars and 
trucks licensed in the United 
States during 1919. Thousands more 
are being added to this astounding number 
everydayandstill thedemandisfaraheadof produc- 
tion. And Detroit is the Heart of this tremendous industry. 

Auto Factories Endorse School 

The Auto Factories here in Detroit-THE HEART OF THE AUTO 
INDUSTRY— do not hesitate to endorse our school. We have letters from such 
factories as Packard. Maxwell. Hudson. Chalmers. Hupmobile. King. International 
Harvester Co., and others, endorsing the school. They employ our graduates and 
furnish us with their latest chassis for our students' use. 

Earn $100 to $400 Monthly 

Trained men are always needed and can get the big. our graduates to fill positions as managers, foremen 
„.gh-Slaricd jobs. Trained men are in big demand and etc, at b.g salaries. Auto owners prefer to put 
we constantly have a greater demand than we can supply their cars in a competent mechanic s hands and our 
— Ixjth from Detroit and throughout the country. There are 
thousands of good locations for garages and the big factories help 
our graduates get these fine locations. Service stations are after 



graduates have no trouble getting business and 
holding it. Our graduates who are in business make 
$5,000 to $10,000 and more yearly. 



Read What 
the Factories Say 
of the M. S. A. S. 



Detroit 

with its 



HUDSON MOTOR-CAR COMPANY 

DKTROIT.NICM.USA. 

The MlchiKan State Aulo School In our 
oiilulon, IB the flnest Institution of Ita kind In 
the country. In fact, we endorse Ha method 
of Instruction. 

We liave recommended a great many stu- 
dents to them and the resulta were satis- 
factory. ^ . 

The MlchlKan State Auto School mnks 
hlchest In the standard of schools. Ita equlp- 
iiiont and [KTHonnel Is second to Done. This 
HCh(X>I Is con.sidered one of the most efflclent 
schools In the country. 

It you Intend to visit any school, then by 
all means chot>8e Ule best one. The Michigan 
Slate Auto School, so far as we know. Is the 
best. You will make no mistake by entcrlnR 
for a course. Yours faithfully, 

HUDSON MOTOR CAK COMPANY, 
.'icr\'lcc Department. 




DETPorT,tMicuMS.A. 



The Michigan State Auto School enjoys a 
very enviable reputation and Is probably one 
ot the best ot Itji kind In the llnlttHl states. 
Have no hesitation In recommending It In 
every particular. Y'ours very truly, 

PACKARD MOTOR CAR CDMPAXY. 



Train in 

Detroit, 
more than iSoAuto, 
Truck, Tractor and 
Accessory factories, 
is the logical place 
to learn the Auto, 
Truck and Tractor 
business; 79% of all 
automobiles manu- 
factured are madein 
;an— 71% of 
arc made in 



Complete Training in 
Auto Electrics 

Our course in Auto Electrics is 
most complete. Standard elec- 
tric equipment for Autos, Trucks, 
and Tractors is in actual opera- 
tion for students to work on. 
Students are taught to quickly 
and easi.ly locate electrical 
troubles. Hundreds of graduates 
are filling high salaried positions 'Jl':'^"!^^' 
in electricaf service stations, Mtch.gan-7l'yc 
Ever>- quarter of the globe rec- them arc made m 
ogfii^es^our school as the worltTs ^Can 
training place for Auto, Iruck, pj^j.^ to learn this 
and Tractor Mechanics. business? 

Brazins, Welding and Tire Repairing Taught 

These two subjects are taught in separate courses. 
Hundreds of students take them with the Complete 
Auto Course. Others take them separately. Com- 
petent men are in big demand in both fields. Brazcrs 
and welders are needed in every field— Tire Repair 
men are always in big demand. 

Graduates PassStateand Students from All 



Complete Tractor Course Included 

Vou are given complete instruction on 
care and operation of Farm Tractors in 
our regular Auto Course. Constantly 
increasing use of tractors calls for trained 
tractor men. Manufacturers have placed 
machines with us to give our students the 
benefit of practical instruction, Hundreds 
of students are completing our course 
and returning to the farm, competent to 
care for their tractors and the tractors 
of their neighbors. 

Not a One-Man School 



MANY TRAIN it DCTROIT %%i REIURN to tin FARM 

Thift In your chnnrol Come to Dctrnlt. the 
heart of this irmii industry. If you don'i cure to 
fiiKiim' III the iriiniKcbusliK-WB. pn'iwre touiM'rate. 
adjasl iKiil ix'i«»lt your machines yourself— savo 
thousiind!! A duiiars in reiialr bills as well aa 
avoid ciistly delays at busy seasons. Thinh, too, 
of tho money you ran make In your spare time 
adJustlnK and trt'itfUrlnn your nelKhbor's ma- 
chlnea. cither In a small sliop on you own farm 
or at some conveniently located place nearby. 

MONEY-BACK GUARANTEE 

We Kuarantee to 
qualify you for a 
na«iltlon as a chauf- 
feur, repair man. 
dcmon-strator. auto 
electrician, Barage 
man. aut.;>moblie 
dealer or tractor 
mechanic and oper- 
ator iwiy'iifi from 
SIOO to 5400 month- 
ly In a rcaflonable 
time, or refund 
your money, pro- 
vided you do your 
Dart and attend 
our claases. 



City Examinations 

Graduates of the M. S. A. S. 
have no difficulty in passing re- 
quired examinations for auto- 
mobile mechanics, chauffeurs, 
etc. No matter where you go, our 

training will enable you to handle the jj,„ p]a(-e for aUtO 
woric easily and quickly. 1 » »„; 



Over the World 

Men are coming 
to our school froin 
everj- quarter of the 
globe recognizing it 
as the world's train- 



This school is 
founded on the best, 
newest and most 
practical principles 
in the Auto, Truck, 
and Tractor business. 
Our course is built 
on the broadest and 
closest co-operation 
of Manufacturers, 
Garages, Service 
Stations and Owners. 
It is not one man's ideas, but the 
combined ideas of the biggest and most 
successful men in each field. 

A. G, ZELLER, Pres. 




FREE-Big 176 Page 
Catalog 

Send the coupon today for big 

176-page catalog and copy of 

- •- 



truck, and tractor 
mechanics because 
of the close factory 
co-operation, 



DETROIT 

wtmncfmwnpwgm 




and 

latest "Auto School News'' both 
absolutely FREE. They tell about 
courses — show more than a hundred 
pictures of etiuipment — give letters 
from big Auto P'actories and Grad- 
uates. Our courses arc reasonably . 
priced — so reasonable in fact that any day, 
many have jumped on a train and come get Start (xl the same 
to Detroit without having stopped ■ orrivp Our 

to write for catalop. Our Money- 'ld> >ou arri\ e. Uur 
Back Guarantee protcc'f you. If you welfare department 
can't come, get the catalog. Resolve will assist yOU in 
to learn the business in Detroitl— finding a gOOd rOOm 



Open All Year- 
Start Any Time 

Our school is open 
the year 'round. 
Enter the classes 
You can 



_ . _ business 

the Heart of the Auto Industry 



Use the coupon now. 



and S])lendid meals. 



SEND THIS COUPON TODAY 



MICHIGAN STATE AUTO SCHOOL 
514 Alt! Viiu U7-II-I1 WudKlrd A>e., DETROIT, MICH. 

Gentlemen; 

I'leasc send me, absolutely FREE New 
176-page Illustrated Catalog, "Auto School 
News," and information as checked below. 

Aulo and Tractor Course 
Tlr« Repairing 
Brazing and Welding 

(Mark each course you are interested in) 
or, better still, you can expect ine about 



Name 

Street 

City State. 



Michigan State Auto School, 

"Most Progressive Auto Schooh'n America" — "/n t/te Heart of the Auto industry 
687-89-91 Woodwar-ci Ava. JL/CVlTOlCf iTilC/li>» \/ ♦ WJ • XX* 



15 



Cc, 



Quick-Action Advertisements continued from paee 14 



PATE>rr ATTORNEYS 



PATEXTS. If you have an invention whlrh you wish 
to patent you can write fully and freely lo Munn A Co., 
for advice In refiard to the bent way (tf <thtalriinfi pro- 
tection. Please mend sketchey ur u model of your invention 
and a description of the device, explalnine Its operation 
All cotnmunlcatlunH are strictly cunilclential. our vast 
practice, extendinif over a period of seventy years, enables 
us In many cases to advLse In re-Kard to patent^iblllty 
without any expense to the client. Our handbook on 
Patents m sent free on reuuest. ThU explains our methods, 
terms, etc.. In renard ot Patents. Trade Marks. Foreijrn 
Patcntfl. etc., '•f*eientinc American" contains Patent 
Offlce Notes. Decisions of Interest to investors— and 
partlculnrH ttf recently patente<l inventions. Munn A 
Co.. Solicitors of PaientJ?. «24 \VfMilw(»rih Buitdlne, New 
York, and fi25 F Street. Washington, U. <",: Tower 
HulldlnR. Ohlcagt>. Illinois; Hobart Building, 528 Market 
Street. San I'ranclsco, California. 

PATENTS Herbert Jenncr. Patent Attorney and 
Mechanical Expert. fi22 V Street. WashlnRton, I>. C. I 
report if a patent can be had and Ita exact cost. Send 
tor circular. 

PATENTS, trade-mark, copyrlKht. Charses very 
reasonable. MetiRer. Washington. D. C. 

"INVENTORS Adviser" sent free on request. Wil- 
liam C. IJnton, 'tis F Street. N. W.. Washington. I), c. 
362 University Street. Montreal. Canada. 

PATENTS. Booklet free. Hlehest references. Best 
results. Promptness assured. Wataon E. Coleman. 
Patent Lawyer. 624 F Street. Waghlngton. 1>. C. 

PATENTS— Fees in Installments. Frank T. Fuller. 
formerly Lieutenant. KnKlne<'rs. \\"a.^hlngion. D. C. 

INVENTIONS patented trade-marks reglstereti : labels, 
prints, publications coi)ywrlie<l; i>rompt service; reason- 
able fees; plain advice; request detailed information 
before placing your business. Jaynes * Jaynes. 801 
Kellogg. Wnshinglon. D. C. 

PATENT applications (lied on partial payment plan. 
Trade-marks, copyrights, etc. Mllo U. Stevens A Com- 
pany. 640 F Street. Washington. Establlshetl 1S64. 

PATENTS Promptly Procured — Personal, careful, and 
efnclent service. Highest references. Moderate fees, 
P. Kimmel, Master of Patent Law, 3S-E Loan & Trust 
Bulldlnt. Washington. O. C. 

LAt^EY Patent-Sense. "The book the inventor keeps." 
Free. See page l is. 

PATENTS. Trade Marks. Cop>TlKhts. Prompt, per- 
sonal, reliable service. Over 30 years" active practice. 
Write for terms. Book free. Address E. (J. Siggers. 
Box 1. N. U. Building. Washington. U. C. 

PATENTS — Trademari;s. I offer you pnimpt . per- 
sonal, efllclent service. Handbook giving valuable de- 
tailed Information sent free on request. Write to-day. 
Clarence A. O'Brien. Patent Lawyer, Woodward Bulld- 
iBg, Washington, 1>. C, 

PROTECT your rights. Write for "Kect)rd of In- 
vention." wtUcB contains forms lo establish evidence of 
conception of your Invention Prompt pcrnonal service. 
Preliminary advice without charge. J. Ueaney Kelly. 
732 WfKidwnrd Hulldint;. Washington. 1). C, 

FREE Itnok on Patents. Write today for free copy 
of "Hot to Obtain a Patent." Contains valuable Infor- 
mation and advice to inventors. Tells how to secure 
patents. Send model or sketcli of your Invention for 
opinion of Its patentable nature— free. (20 years' experi- 
ence.) Talbert & Talbert. 4tl24, Talberl Building. Wash- 
Ington. D. C. 

POSTAL brings free booklet. All about patents and 
trademarks aad their cost. Shepherd & Campbell, Patent 
Attorneys. 730 Slh Slreel, \\ ashington. 

"INVENTOltS Bulletin" Hent wltliout charge. My 
free blank form "Inventors Record" for disclosing yiur 
lilea simplifies procedure. P«nionat supervision. William 
H. Mulligan. Paten* Attorney. 319-B. Woodward Building. 
Washington. O. C. 

lN\'ENTloNS Patcnie<l; honest and rellal)te service: 
send for free booklet of infurmatiou. l''rauk Ledermann. 
1") Park How. New V :>rk. 

PATENT AltLTiiey. (_oa-juUln« Engineer, high-class 
Patent Ser\ire In all ll.s branches. Write for particulars. 
M. H. l.^iugiirldge, i4o7 Broadway. New ^ork. 

PATENTS — Write for free Illustraleil Guide Book and 
Evidence of Conception Blank, Send model or sketch of 
InventUm for frt^ f>plnton of \l» patentable nature. Highest 
References. Prompt attention. Reasonable terms. 
Victor J. Evans A Conipany. !.'>.'> Ninth. U aslilngton. D C'. 

INA'ENTORS. send sketch or mmlel of your Inven- 
tion.', for opinion concerning paientalilc nature and exact 
cost of applj'ing for patent. Book. • How to (Obtain a 
Patent." sent free, (iives information on patent pro- 
cedure and tells what every Inventor should know, h^slal)- 
Ushetl twenty-five years. Chandlce A Chandlee. 412 
Seventh Street. \. W . Washington. H. C. 

-M. E MILLER. Ouray Building. Wiuohlngton. I>. C.. 
patent attorney, mechanical and electrical expert. Beet 
quality of work and results. Moderate charges. Advice 
free. 

UON'T lose your rights to patent protection. Before 
disclosing your Invention to anyone send for blank form 
"Evidence of Conception" to be signed and witnessed. 
Form and intormatlon concerning patents free. Lancaster 
A Allwlne. 232 Ouray Building. Washington, J>. C. 
Originators of the form "Evidence of Conception." 

PATK.N'I'S prfKMircd- trade niark.s registered — A com" 
prehensivf, experienced, prompt .'service for the protection 
and development of your ideas. Preliminary advice 
Kladly rurnl.shed without charge. Booklet of Information 
and form for disclosing idea free on request. Richard B. 
Owen. 44 Owen Building. Wa.^h'.ngton. O. C.. or 2276-Z 
Woolworth Building. New York. 

I'ATENTS, prompt, persoiml, effleleut service by an 
Attorney-at-law skilled in all branches of Patent practice 
over 12 years' actual experience. Full Information on 
request. B. P. Fishburne, 323 McCail Building, Washing- 
lon, n. C. 

MECIlANICAL Appliances, Mechanical Movements 
and Novelties of C<instructlou. — This vniume contains 
Illustrations and descrlptlon.s of many combinations of 
motlins and of meetuinical devices and appliances found 
In different lines of machinery, each device being shown 
by a line drawing with a description showing Itii working 
parts and the method of operation. Such items as con- 
veyors and elevators. Prony brakes, thermometers, varloas 
types of liollers. solar engines, oil-fuel burners, condensers, 
evaporators. Corliss and other valve gears, governors, gas 
engme.*!, water motors of various descriptions, air ships, 
motors and dynamos, automobiles and motor bicycles, 
railway liK-k signals, car couplers, link and gear motions, 
ball bearings, breech block mechanism for heavy guns, and 
a large accumulation of others of equal Importance are fully 
described and Illustrated, 1,000 specially made engrav- 
ings. 39fi octavo pages. Price, postpaid. $4.00. Book 
Dept.. Popular Science Monthly. 225 West 39th Street. 
New York. 

Do Vuu kiinw f\'i'ry move your attorney makes? In- 
ventors, my clients are immediately informed of every 
step in the prosi'cutlnn of their applications. Write now. 
send sketch. Offlce of Warner I. Cubberley, Patent 
Attorney, 20 National Union Building, WiLshlngion, I). 



HELP WANTED 



DRAFTSMEN. Designers. Engineers and Experi- 
menters. Send for our Draftsmen's Oulde, New. Nineteen 
Twenty. Pocket Edition. One Dollar Postpaid. Even- 
tually, why not now. Guide Publishing Company, North 
Tonawanda, New York. 

U. S. GOVERNMENT wants th'tusands men. women, 
is up. Permanent ptisltlons. 51200-S2(MtO year. Common 
education sufllclent, N»any examinations coming. Sample 
questions free. Write Immwllalely. Franklin Institute 
Dept, P.'VO. Rochester. New York. 

A»XV WHERE handy men can make big money with 
our up-to-mlnute genuine gold window letters. Slann 
sign System Company. IJetrolt. Michigan. 

DETECTIVES make big money Be one! Excellent 
opportunities. Write American School of Crtmlnology. 
Detroit. Michigan. 

BE a Finger Print E\i>ert — $2o to 550 a week and more 
in t his new and fasci nat ing profeftslon. Finger Prlnr 
Experts hold iKwltlons of independence an<l trust. Work 
Intensely Interesting. They are in big demand by banks, 
corporations, big factories, detective agencies, etc. You 
can qualify. Write today for siMX-lal limited offer and free 
lIliLstrated Book. Tells all about Finger Prints. Uni- 
versity of .\pplied Science. Room 1S4(>, 1920 Sunnyside 
Avenue. Chicago. Illinois. 

GOVERNMENT positions are desirable, $1000-$2000 
to start. Let our expert (Former (iovernment Exam- 
iner) prepare you. Free booklet. Patterson Civil Ser- 
vtce School. Box 5026, Rochester. New York. 

WE want representallvcfl In every factory. You can 
easily earn $10 or $15 a week by spending an hour a day 
<tf your spare lime. Write A. J. MacElrov. Subscrii>- 
tion Manager. Popular Science Monthly. 225 West 39th 
Street. New York. 

MEN— Boys — Become Motor Experts. $40 week. 
I-earn while earning. Write Franklin Institute. Dept. 
P. H03. Rochester. New York. 

DETECTIVE'S Earn Big Money. Travel, unusual 
opportunity. Write Johnson's Detective Correspondence 
School. Dept. H, 232 Sheldon .\venue. Cirand Rapids. 
Michigan. 

WRITE for newspapers and magazines. Big pay. 
Experience unnecessary. Copyright book free. Press 
Reporting syndicate. 4'.'05, St. Louis. 

DETFCCTIVES earn big money. Travel. Experience 
unnecessary. We train you. Particulars free. Write 
American Detective System. 196.S Bn>adway. New York. 

RAILWAY Traffic In-spectors: $110.00 a month to 
start and expenses. Travel if desired. Unlimited ad- 
vancement. No age limit. Three months home study. 
Situation arranged. Prepare for permanent position. 
Write for booklet CM 13, Standard Business 'Training 
Institute. Buffalo, New York. 

BE a detective. Excellent oppiirtunlty. good pay, 
travel. Write C. T. Ludwig. 424 Westover BIdg.. Kansas 
city. Missouri. 

BE a Mirror Expert. $.1-$10 a day: spare time homo 
at first; no capital; we train, start you making and sil- 
vering mirrors. French method. Free prosi)ectus. W. F. 
Dcrr. Pres.. .^79 Oecatur street. Bntoklyn. N. Y. 

FIREMEN'. Brakemen. Baggagemen. SI40-$200, 
Colore<l Porters, by railroads everywhere. Experience 
unnecessary. S30 Railway Bureau. East St, l^uls. Illinois , 

SILVERING Mirrors— I make the French Plate. 
Easy to learn: Immense pn>tlts. booklet free. Sam Wear, 
Excelsior Springs, Ml.*wiurt. 

BE a detecllve. Would you like to be one? Write 
J. Gaynor. former Ciovernment Detective, Danville, 
Illlnolfl. 

VULCANIZING auto tires growing and profitable 
business, especially now. Easy to learn. Ittstruction 
book $1. Plants $50 up. Catalogue free. Equipment 
<'ompany, 21 Canal. Cincinnati, Ohio. 

MEN- — Age 17 to 4.'». Kxi>erlence unneceasjiry. Travel, 
make secret Itivcstigutions. reports. Salaries, expenses. 
American Foreign Detective Agency. 321. St. Louts. 

WRrri-; Photoplays: S-V) each. Experience unneces- 
sary; details free to beginners. Producers' League. 
194. St. Loui.'i, 

BEC<.)MK detectives — Big pay; easy work; write 
Wagner. Dept. (i47. 1S6 East 79th Street. New York 

GET on the Stage! Experience unneces.iary. Send 
stamp for instructive booklet. ".\ll About \'audevllle." 
LaPellc. Sta. 263. .Jackson. Michigan. 

STOP dally grind I Start silvering mirn)rs. auto head- 
lights, tableware, etc, Plans free. Clarence Sprinkle. 
Oapt. 95. Marlon. Indiana. 

BLUEPRINTS: How lr> read. See pagr i J Wv- 
chanics' Improvement AssfH-iation. 

BUSINES.S OPPORTUNITIES 

ENTER a new business Earn S3. OIK) to $6,000 yearly 
In professional fees making and fitting a foot specialty, 
openings everywhere with all the tra<le you can attend 
to; easily learned by anyone at home In a few weeks, 
at small expense; no further capital required; no goods 
to tiuy. Job hunting, ftdlcltlng or agency. Address 
Stephenson laboratory, 15 Back Bay. Boston. Massa- 
chusetts. 

BEtilNVERS — Complete -Mall Order System." Ad- 
droAs Box 1005. Atlantic City. 

\\ i: start >ou in buslnt««. furnishing everything. Men 
j and women, $30.00 trt $100.00 weekly operating our "New 
I System Specialty Candy Factories" anywhere. Oppor- 
tunity lifetime. Booklet free. H. Ragsdale Company. 
East Orange. New Jersey. 

BUILD a geimlne Choralcui Phonograph and save 
over half. Fine profits building and selling. We fur- 
nish motors, tone arms and necessary parts. Send for 
our catalog and I'ree blue print offer, Choraleon I-hono- 
graph Company. 423 Monger Building. Elkhart. Indiana . 

BIG profits raising Ilelglun Hares. We pay you $6.00 
pair and express, <"ontract. Iticrature Kic, Co-opera- 
tlvc Supply Company. Dept. K. SI, Francis, Wisconsin. 

SUBST.\NTI.\L manufacturing corporation wants 
capable man to establish branch and manage salesmen; 
$300 to $1..'>00 neccsaary; you handle own money: will 
allow exj)enses to Baltimore If you will qualify. For 

fartlculars addres.-* Secretary. 416 North Howard Street, 
lalllnmrc. Mnrylanil. 

i'ATI^N'I" t>uvrrH' addresses 2c each. Patent News. 
. t4. Washlmjinii. D <■ 

ATTENTION 1 Your chance In life to own a dignified, 
prolltable business. We teach you the Real Estate busi- 
ness. Brokerage and Insurance Agency. Earn $5,000 veur: 
offlce at home; no capital required. Stamp for booklet. 
Hayes Realty Company. Cincinnati. Ohio. 

SIX Original. Selective Methods, outlining six separate, 
productive, illflercnt plans, that help you make money in 
your spare Ilinc, All malk-d complete for $1.00. C. B. 
Collins. Mlddlelown, Connecticut. 

CONTROL new exclusive phonograph reconl exchange 
bttslness for your town. $25 capital required. Satco 
Science. Oneonta, New York. 



Popular Science Monthly 

BtTTLD up your own business. We will manufacture 
article In demand everywhere, retailing $1..'>0. under your 
label, at 30e each. We guarantee to teacb you how to 
sell retail, wholesale, through agents, personally, and by 
mall free. Tremendous repeat business; one of our 
customers made $10(K) one month. Write for proof. 
Scientific Laljoraiorles, 27 Court Street, Brooklyn, New 
York. 

1 20''^ Wages Increase : four 1 1 mes product ion : be 
manufacturer Patent. Trademark. Copyright essentials: 
reduce living cost. Hanlons, 1024 Walnut. Philadelphia, 
Pennsylvania. 

HOME-WORK! Ten valuable Articles, Instructions for 
making, how and where to sell them, only $1.00. Act now 
and succeed to-m.irrow. Home Aid Company. Wcit 
Milan. New Hampshire. 

LEARN a Trade— \'ulcanizing School — Come to our 
school and learn lo repair tires In from 5 to 10 days. Lot 
us start you in a profltjible bu-slness. No experience 
necessary. We leach you the business and sell you the 
equipment. Our course Is S20.OU and we pay you $2. O.J a 
day for ten days. Both course and pay are credited on 
equipment. Call or write for literature. .Anderson Steam 
Vulcanlzer Company, 2302 Grand .Avenue, Kansas city. 
Missouri. 

RAISE Silver Foxes! I-arge profits. Easv to raise. 
Exceptional opportunity. New syndicate. Easy terms. 
Particulars free. C. T. Dryr, 5244-S7 South Maplewood 
Avenue, fhlcago. 

TEN CENT package Metlcr'.=i Compound makes one 
pint excellent ink. Sample 5 cents. A. D. Metier, 
Louis Street. New Brunswick. New Jersey. 

STUDY Human Nature, make people like you. got 
along better, make more money, develop a winning per- 
Booallty, learn to know people as they are. Send 5 cents 
(stamps) for "Personal Power," a Lltlo book that points 
the way. Address, Progress League. 4431 Union Square. 
New York. 

t^SED Correspondence Courses of all kinds sold. 
(Courses bought.) Lee Mountain. Plsgah. Alabama. 

YOU can earn $50 to $L50 a week as an Ad-WrUer. 
Experience unneces.sary. Particulars for stamp, R. P. 
Koehler. Dept, 6ft, 1.56 West Vernon. Los .\ngclea. 



r MADE $30 a week evenings with a small mail-order 
business. Free Booklet tells how. 2c postage. AI Scott, 
Cohoes. New York. 

GET an Automatic Fishpond and take In $1.00 a minute 
located in a park or traveling with a carnival. -Automatic 
Fishpond <'ompany. 2012-14 Adam^ Street. Toledo. Ohio. 

MONFV Saved ! All klnd.s of used correspondence 
courses sold. Al.-io courses bought. Write Lee ^Iou^taln, 
Plsgah. .Alabama, 

B.ARGAIN.S — Used correspondence courses, all klnda, 
for sale. Dollars saveil. (Courses bought.) Mae- 
Mlchael Educational Bureau, Dept. iS. Victor, New 
York. 

RAISE Flemish Giants and Belgian Hares for us. 
$8.00 and express for all raised from our stock. Con- 
tract and bofjklet on housing, feeding, breeding, ship- 
ping, 10c. Hunters' Rabbltry, R-2, Valley Stream. 
New York. 

"THE Vest Pocket lawyer" — Here at last~ln a single 
volume — a complete law course- clearly analyzed In 
understandable English It Is a daily guide — a manual of 
reference for the business man—the law student — the 
Justice of the peace — the notary public — the farmer — the 
clergyman — the merchant- — the banker, the doctor. 360 

Fages, 112 legal forms. Price, postpaid. $1.00. Book 
)ept., Popular Science Monthly. 225 West 3yih Street, 
New York. 

WANTED— Ambitious workers everywhere to establish 
collection bureaus; be independent, make big income 
yearly, no capital required: we train ..nd refer bUBlness 
to you: "Scientific Facts" Free. National Collection 
Bureau, Dept. 5. Columbus. Ohio. 

FOR Sale — Dividend-paying oil royalties and leases. 
Address Perry D. Plain. 233 Jaekson .Avenue. Wichita, 
Kan.sas. ^ ^ 

ST.ART Business. Practical chemists will supply you 
with formulas, trade .secrets, chemical Information, 
manufacturing processes, analvsis. Klontn A Com- 
pany. 5l6'i Jefferson Street. Philadelphia, Pennsylvania. 

PATENTS Procured Trade Murks Registered— A 
comprehensive, experienced, prompt service for the pro- 
tection and development of your Ideas. Preliminary 
advice gladly furnished without charge. Booklet of 
Information and form for disclosing Idea free on request. 
Richard B. Owen. 44 Owen Building, Washington, D. C. 

EXPI-;Kr chemlsr will furnish l-ornuila and Trade 
Secrets in all lines. Ll.sts free, W. L. Cummlngs, Ph.D.. 
Gordon .Aveinie, Syracuse, New York. 

VULCA.MZINCr Auto Tires growing and profitable 
business, espjcially now. Easy to learn. Instruction 
Book $1. Plants $.'iO up. Catalogue free. Equipment 
Company, 151 Canal Street. Cincinnati, Ohio. 

BE a detective. Excellent opportunttv. good pay. 
travel. Writ* C. T. Ludwig. 424 Westover BIdg.. Kansas 
City, Mo. 

OOLL.ARS yearly in your backyard. No ginseng, 
mushnmm riope. New Idca-s, Investigate. Particulars 
free. C. Mctz. 313 East S!>th St.. .New York. 

IN'SYDE tyres. Inner armor for automobile tires, 
double mileage and prevent punctures and blowouts. 
Quickly applleil. Cost little. Demand tremendous. 
Profits unlimited. Details free, American Automobile 
Acce-worles i"o.. Dept. 97M, Cincinnati. Ohir. 

BUY and exploit practical inventions. Trade for 
pnjperty. Form companies. Sell county rights. Adam 
Fisher Mft^. Co.. 1.S3D. St. Louis. MLswturl. 

WOULD you like to studj- law In your spare moments? 
I have a spendld opportunity to offer you. Send me 
your name and address right now. C. F. Dunlap. 1027 
Manhattan BulliUng. Chlc.tgo, 

.MAN «ir Woman, start anywhere: materials that cos 
equipment. Call or write for literature. .Anderson Steam 
Vulcanizer Company, 2302 Grand Avenue, Kansas City, 
Missouri. 

MAN or Woman, start anywhere: materials that cost 
25c retail for $5.00. Details free, Lee, Dept. 1, 340m 
University Avenue, Los Angeles. California. 

DO You know every move ynuT attorney makes? In- 
ventors, my clients arc immediately Informed of every 
step In the prosecution of their appllcailorw. Write now. 
send sketch. Office of Warner I. cubl>erley. Patent 
.Attorney, 20 National Union Building. Waslungton. D. C . 

MANUFACTURERS* AGENTS 

RE'sponsiule Sales Organlzatlun open to represent 
reliable rnaiuifacturers In New ^'ork on a commission 
basis. International Mercantile Sales Company, 110 West 
40lh street. New York. 

.MR. AD\ KH'l ISKR: Ask t<>-day for a copy of the 
"Quick-Action .AdvcrlLslng Rale Folder." It contains 
sime really Important facts which will prove interesting 
and valuable to you. It al.so tells "How You Can Use 
Popular Science Monthly I*rofitably." You'd like to 
know, wouldn't you? Manager Clacctficd AdvcrtLsln*. 
Popular Science Monthly. 225 West 39ih Street, New 
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HeEamsHSOa^ 

Repirifii^Aitfos 



THOUSANDS of men everywhere are doing the same. 
Many are getting more than this. Some are opening 
garages of their own. Why don't you get into the 
auto game too? Men in other Hnes with a little mechan- 
ical ability have doubled their earnings after getting into 
the fascinating field of auto construction and repairing. 
Ten times the number of men now engaged in the busi- 
ness are needed. Fine, big paying jobs are waiting for 

men who "know" to fill them. Read below and find out how you can fit 
yourself to hold one of these big, man's size jobs in your spare time, 
without going away from home at a cost of only 7c a day. 

Learn at Home 

No need to pay for an expensive course 
that will take you away from home. 
You can learn the auto game at a cost 
of one-tenth the expense of going away 
to school. You don't have to serve an 
apprenticeship either. Use spare time 
only and keep right on with your pres- 
ent work. This Library of Automobile 
Engineering and Tractor Information 
will make an expert out of you and fit 
you for the biRgest kind of job. It is 
in six thick volumes, with 2600 pages 
and 2300 pictures, plans, diagrams and 
blueprints, etc. Every part of every 
well known car is explained. They 
teach you everything the best auto 
schools teach. 

Fifteen great auto engineers prepared 
these money-making books for men 
like you. You don't have to know a thing about cars 
to understand them. Every page is written in plain, 
everyday language and they begin right at the begin- 
ning. With every set we give FREE a consulting mem- 
bership in our society. You can write our engineers 
any time and get their help on any proposition on 
which you get stuck. 

FREE Examination! 

Mail the coupon for free examination. Don't send any money. 
We will ship the books (all 6 volumes) by express collect and you 
can havea whole week to use them asif they were your own. Give 
them every test you can think of. Take them to your shop. Show 
them to your friends and ship them back at our expense if you 
don't want to keep them. If you do keep the books to help you 
earn more, send us only $2.80. You can send the balance of the 
$21.80 price the same way— $2.00 each month. Only 7 cents a day. 
This is your chance to double your earnings — earn two dollars 
in the same time it takes to get one now. The coupon is 
^ your start. MAIL IT TODAY 




Everything About Autos 

Automobile Motors; Welding: Motor Con- 
struction and Repair; Carburetors and Set- 
tings; Valves, Cooling; Lubrication; Fly- 
Wheels; Clutch; Transmission; Final Drive; 
Steering; Frames; Tires; Vulcanizing; Ig- 
nition; Starting and Lighting Systems; 
Shop Kinks; Commercial Garage Design 
and Equipment; Electrics; Storage Batter- 
ies; Care and Repair of Motorcycles; Com- 
mercial Trucl-'s; Gasoline Tractors. 

Blueprints of Electric 
Wiring Diagrams 
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Don't 
Send 
Money- 
Just 
Mail 
This 
Coupon 

American Technical 
Society :: Chicago 




AMERICAN TECHNICAL SOCIETY 
Dept. A-204. CHICAGO. U.S.A. 

Please send me the 6-volume set of Automobile EnRin"ering for 7 
days examination, shipping charges collect. If I decide ,o buy I will 
send $2.80 within 7 days and balance at the rate ot 32.00 a month 
until $21. Wl has been paid. Then you will send me a receipt show- 
ing that the set of books and the ConsultinR Membership are mine 
and fully paid for. If I want to get along without the books, I will 
notify you after 7 days to send for them at your expense. 



Name 

Address . . . 

City 

Reference. 



State 

Please Fill Out All Lines 



IT 



Ci 



Electrical 



men with training are in fle- 

mand. For more than a quarter 
of a century, this school has 
bffti truliilng nit-n of ambition and limited time, lor the 
electrical ludustrles. Condensed course In KlectrlcaJ 
Sm a a mSm mi enables grad- 

ineermg ?sf»%'"oo'^ 

poeltlonsand promotions. Thet>retlcal and Practical Klectrlc- 
ity. Mathematics, Steam and Clas Kn^lnea and Mcfhanlcal 
Drawlim. studenta construct dyniimoa, Install wiring and 
test electrical macbiuery. Course with diploma complete 



Engi 




In One Year 



Over 30O0 men trained. ThorouRhly 
equipped Ilreproof dormitories, dining 
hall, laboratories, shops. 
Free catalog. 2Hth year opens Sept, 29, 1920. 
lUU ELECTRICAL SCHOOL 1» TaktM Ave.. Wnbtiftii. D. C. 




Begin Today-Write for My FREE BOOK 

I can make a RfMxi ponman "f y.u at hnme dur- 
ha timt.. W(il«- for my PRKK BOOK, 

■■now TO HEf^OMK A OOOU I'KNMAN." It 
mntains spt-iimfn.t and t<-lls hnw orhcrs mm*' 
t*T«><l ppnmarmliiii by thoTnmtilvn Pyntcm.Your 
naiTif will hr rl4>KBntly WTUten un B rani if you 
rtn lottp nUmp t.. pay postur. FB£L BOOK— 
Write for it Today. 



E> W. Tamblyn. 437 Ridge Bldg.. Kansas City, U.S.A. 




Learn Electricity 

IS 



No need of taking from 1 to 4 

years at America'a greatest 
pr.ictlciil institution. FiueHt 
equirment. No books. No 
cIahbcs. All Individuallnstruc- 
tion. No i^cial education 
nfxceflsarv. Day and oTenlna 
school. Open all year. Enter 
any time. Earn while yon lenrn. 
IflO ooureesln Draftinil, Plumb- 
and Motion Picture Operatlnd. 
Send for fr*e book n-TO. Be sure to state whirh cofr*e Interests you 

COYNE TRADE AND ENGINEERI.'IG^SCHOOL 
Dept. M 39-51 F,. Illinois St., Chicago. III. 



STAMMER 

If you stammer attend no stammering school till you 
get my big new FREE book and special rate. Largest 
and most successful school in the world curing all forms 
of defective speech by advanced natural method. 
Write to-day. 

North- Western School for Stammerers, Inc. 

2335 Grand Avenue Milwaukee* Wis* 



Get higgerVay 
*" ELECTRICITY 



Here is 
Your 
Chance! 




You need specialized knowledge 
toelay if you are to master electri- 
cal forces and command the high 
salarj' of an electrical expert. Suc- 
cess in electricity will come through 
j'our ability to acquire and use the 
specialized knowledge of others — 
knowledge collected and condensed 
in Hawkins Electrical Guides. 
Just think how much these books will help 
you. In Hawkins Electrical Guides you 
always have at hand for immediate refer- 
ence or study, a wonderful work contain- 
ing 4.700 illustrations and _ 3,500 pages 
which cover all subjects, principles, theories, 
jiractices. problems, troubles, and ways of 
doing things electrically. 

Tho Guides fit your pocket. You can carry a 
numbiT iibout with you till you have mastered 
its content.^. All subjects are indexed bo that 
you can find the information instantly Writ- 
ten in the modern question and answer form. 
It's like having a famous electrical authority 
always at vour elbow ready to answer any ques- 
tion you ask. 



HAWKINS ELECTRICAL GUIDES 



Do you want to know the facts ahovit the following electrical sub- 
jects? ThL-y are all covered in Hawkins Klectrical CluUlea 
Electrical si«n3 and symbols — static and current electricity — pri- 
mary cells — conductors and Insulamrs- re.ilstancti! and coiiducilvlty 
— magnetism — Induction colls— <lyn:inio iirlnciples — classes of dy- 
namos — arniaturea — windings — ef)niraut:itnr brushes. Motor prin- 
ciple's — armature reaction — motor starting — c.ilculatlons — brake 
horsepower — selection and installation of dynamos and motors — 
galvanometers — standard cells — current measurement — resistance 
measurement — volimetrrs — wattmeti-rs — waithour meters — opera- 
tion of dynamos — oiwratlon of moitira. Distribution syst-.-ms — wires 
and wire calculations — inslie. out.ii:le and underground wirUu; — si«n 
flashers — IlKhtnlnit protection — rectifiers — storace battery systcnis. 
AlU'rnating current principles — alternating current diagrams— tlie 
power factor — alternator principles — alternator const ruction — 
windings. A. C. Motors— synchronous and Induction motor prin- 
ciples — A. C. commutator moturs — Induction motors, transformer 
losses, construction, connections, tests —cinvertcrs — rcctiilers. Al- 
ternatlnii current systems — switching devices — circuit breakers — 
relavs — lightning protector apparatas — regulating devices — syn- 
chronous condensers — Indicating devices — meters — power factor In- 
dicators — wave form measurement — switch l>oard3, Aliernattn« cur- 
rent, wiring power stations — turbines: management, selection, loca- 
tion, erection, testing, running, care and repair — telephones. Tele- 
graph — simultaneous tclenraphy and telephony — wireless — electric 
bells — electric lighting — photometry. Electric railways— electric 
locomotives— car llnhtlnii — trolley car operation— mtscellam-ous 
appllcattona — motion pictures — gas engine ignition — automol)Uo 
self-starters and llitbtlng systems, electric vehicles. Elevators — 
cranes — pumps — air compressors — electric heating— electric welrl- 
Ing — soldering and brazing — industrial electroli-sls— electro- plating 
— electro-therapeutics — X-rays. 

Also a complete rit>-page ready reference Index of the complete li- 
brary. This Index has been planned to render easllv accessible all the 
vast information contained In the 10 Electrical Guides There arc 
over 13.500 cross rcfercnoes. You find what you wont to know 
Initantly. 



3599 Pages— 4799 Pictures 

Flexible Covers — Pocket Size 

A Number A Month 



Shipped to You FREE 

Send no money. Examine the books first 
— use them In your work — pick 
some information that will Increas 
your earning ability. Decide for, 
yourself that they are the moat 
complete and clearly writtt ~ 
electrical books ever published 
Every book Is c^>mpletc in It 
self but the entire set is the 
best bargain. Accept th 
unusual offer now — 
mall tho coupon to- 
day If you decide 
to keep the books 
you can make 



settlement at 
only $1 per 
month im- 
tll paid 
for 



THEO. 
AUDEL 
A CO. 
72 Fifth Av*. 

New York, N.Y. 

Please submit me 
for examination 
Hawkins Electrical 
Otxides (price $1 each). 
Sliip at onee, prepaid, 
the 10 numbers. If satis- 
factory I agree to send vou 
SI within seven days and to 
further mail you $1 each month 
until paid. USE PENCIL. 



EXAM 

COUPON 



NATION 



SiinatUTe 

Occupation 

Employed by 

Aesidence 

Beferene* .P.aM, 4-20 

18 



o 



o Stoi 




Tli» Key y 
To Succei* 

The secret of btul- 
ness and social buc- 
cess is the ability 
to remember. I can 
make your mind an Infallible I 
elassillcil index from which you can I 
instantly select thoughts, facts,! 
I (igurt-s. namc'8, faces. Enables you I 
to cencMitrBt*, d«v*tep ••!( • eontrol, [ 

t—U addrMs an audlMc*. E^mj. Simpl«. 

Tho result of 20 > . r.: r ,.iii<.-rt. ricc dc- 
clopins memoriaa >.f Ehuununiin. 

iteTodaV bookl.^t -How u>l 

■ mwmj Kt-mcmbcr ' and C*b«-I 
rl|ht*d Maniory T«st, hIbu how to obtxin m~ 
( "How : i>,.ik In I'ubUc* 



Prof. 
Hanry 
Dlckaon, 
Principal 

Dickson School of Memory. 1929 Hearit Bldg.. Chkaco. IB. 



MusicLessons 



UNDER MASTER TEACHERS 



Home 



A Complete Conservatory Course 

Rv MaiI ^^""'^'-''^"1 ^1'""** P'u'Iy muHic lessons under 
■^J ******* great American and European teaehert. 
Eii>ior=ied by I'adcrewEki. Ma.'iter teachers guide and cmeb 
you. Lfssuiis a marvel of Bimplicity and completeness. 

Any Instrument or Voice „'^'Jiar',e% 

are interested in— Piano, Harmony. Voice, Pnblic School 
Music. Violin. Cornet, Mandolin, Guitar, Banjo, or Keed 
Organ— and we will send our EKEK CATALOG coverias 
ail instrumfintai and vocal courst-a, fiend NOW. — 

UNIVERSITY EXTENSION CONSERVATORY 
6200 Sierel-Myer* Bldg. Chicago, lllinoia. 

Free to Miters I 

\ WOXDERFtn. BOOK— read ab<mt It. Tells bow 
easily Siorlca and PLiys are conceived, written, per- 
fected, sold. How many who ilon't 1>UI:AM they can 
write, suddenly Hnd it out. How the J*eenarlo KUiks and 
the Story tjueens live and work. How bright men and 
women, without any speeial e\perleuee. learn to their own 
amazement that their simplest Ideas may furnish brilliant 
plots for Plays and Storlw. How one's own Imagltuitlon 
may.iprovide an endless gold-mine of Ideas that bring Happy 
SureesM anil Handsome Cash Hoyaltles. How new writers 
set their names Into print. How to tell if you AREa writer. 
How to develop your "story fancy." weave clever word- 
pictures and uni(jue. thrilling, realistic plot*. How your 
friends may be your worst Jutlges. How to avoid dlft- 
eouraeement and the pitfalls of Failure. HOW TO AVIXI 
This surprising book called •■ The Wonder Book /or )yritcrs," 
irt AltSOLlTTELY ERKE. No chiirge. No obligation. 
\ (>l'R copy Is waiting for you. Write for it NOW. Just 
address 

AUTHORS' PRESS. Dept. 42. AUBURN, NEW YORK 





1 won World's First Prlsa for hm»t courae In 

Pen-nanship. Under mv guidance you ran 

Decome an «xpert p«nman. Am r'l*'''"e manr "f mr 
Atiidenta aa Instrmrtom in conimer'-iBl coIIckcx «l hlgtl 
anlarioa. If you wish m hncome a bptirr [>f>nninn, writa 
me. 1 will Mnd you FREE citi« of my Favorite Pens 
and m copy o( thn Ranaomen'an Journal Wnt* tuday. 

C W. RANSOM, 488 Essex Bldf., Kansas City, Ma. 

STAMMERING 

Coniplett! and permanent cure effected at Bogoa Zastltats* 

An institution with national patronage, for stammerers only. 
Founded 1901. Scientific Ireiilment— combines training of 
brain with speech organs. Strongly endorsed by medical 
profession. 70 piige book with fullpartlculars. mailed frea 
lo all stammerers. Address 

BENJAMIN N. BOGUE, President 
6€S Bogue Building, XndlanapoUi, Xnd. 

TELEGRAPHY 

Morse and Wireless 

taught thoroughly. BtgSalariaa. Tremandous Damand. 
.\11 expenses low; chance to earn part. Largaat School In 
America; eatabliahad 45 yaara. Catalf^ tree. 

Dodge's Institute, 9th St., Valparaiso, Ind. 



Comics, cartoons, com- 
mercial, newspaper and 
magazine illustrating. 
Pastel crayon jjortralts 
and Fashions. tarn 
$25 to S-200 a week. 
By our simple method 



your talent Is quickly 
developed without Interfering with present work. By Mall 
or Local Classes. The larftest practical art School la 
' ' Write for full particulars and list of micoessful 



the world. 

pupils. Illustrated prospectus, etc. 
paiKTS and magazines. 
ASSOCUTED AKT STl'DIOS, frSD, Vlatlraa Bolldlac, Hew Tork, R. i; 



Endorsed by aew»- 



Cc 




"$100 a Week, Nell! 

Think What That Means to Us!" 

"They've made me Superintendent — and doubled my salary ! Now we 
can have the comforts and pleasures we've dreamed of — our own home, a 
maid for you, Nell, and no more worrying about the cost of living! 

"The president called me in today and told me. He said he picked me 
for promotion three months ago when he learned I was studying at home 
with the International Correspondence Schools. Now my chance has 
come— and thanks to the I. C. S., I'm ready for it!" 



Thousands of men now know the joy 
of happy, prosperous homes because 
they let the International Correspond- 
ence Schools prepare them in spare 
hours for bigger work and better pay. 
You will find them in office., shops, 
stores, mills, mines, factories, on rail- 
roads, — everj'where 

Why don't you study some one thing and 
pet ready for a real job. at a salary that will 
give your wife and children the things you 
would like them to have? 

You can ao i: P ck the position you want 
in the work you like best and the I. C. S. 
will prepare you lor it right in your own 
home, in your spare time — you need not lose a 
day or a dollar from your present occupation. 

Yes, you can do it More than two million 
have done it in the last twenty-eight years. 
More than loo.ooo are doing it right now. 
Without cost, without obligation, find out how 
you can join them. Mark and mail this coupon! 
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— — — — TEAR OUT HtHt — — — —. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7670, SCRANTON, PA. 

Explain, withont obUKatini; me, bow I can qualify for the position, or in the 
subject, before wbich I mark X. 

BI.K0TR1CAL KHQINEER 
Electrician 
Electric Wirine 
Electric Ushtins 
_ Electric <I«r Kunninc 
_ Heavy Electric Tracdon 
_ Electrical Drafminan 
, Electric Machine Dealsncr 



lUVEK'IlSI.NG 
SALES]IA^NI1IP 
Traffic Managetnent 
IIL'S1.\KSS lfll>MtiKIIKKT 
Private Secretary 
Commercial Law 
Certified Public Accountant 
Hiffher Accountinic 
Railway Accountant 

RookkFrrFR 

Stenographer aod Typist 
Good lLntc1i»h 
Window 'rrimmcr 
Show-Card Writer 
Sign I'ainier 
riTIL KEKVICB 
Railway Mall Clerk 
Mail Carrier 
t-4llT 00.M8T 
Illuatrator 

Perspective Drawtog 
Carpet Desisner 
Wallpaper Dealftner 
Bookcover Dealsner 
TEACilKR 

Common School Subjccta 
High School Subjecta 
Mathematics 
IL'IOHOBILB OFBRATine 
AotomoblW RcpalrinB 
Auto. Electrical Work 



Telegraph Knginecr 
Telephone Work 
ARCHITECT 

Architectural Draftaman 

Contractor and Build«.r 
u Building Forcmao 
_ Carpenter 

Concrete Build r 
_ 1>U'MHI-:U A RTRAM FITTER 
. Heating & Ventllatloo 
_ Plumbing Inapcctor 

Foreman Plum ber 

CHEHIKT 

Analytical Chemist 

Locomotive Enuinecr 

Roundhouse Foreman 

Ml.SEKOIt»;Hl>iURE>«IKEEK 

Coal Mining 

Metal Mining 

Aasayer 

TEXTILE OTERSEEROLStrT. 
Cotton Manufacturing 
Woolco Manufacturing 



■ ECnUflCAli ElfttlKEER 
_ Mechanical Draftaman 
_ Machine I>eaigner 
) achine Shop Practice 
Boilermaker or Designer 
Patternmalcer 
2 Toolmaker 

Foundry Work 
□ Blacksmith 
n Sheet Metalworker 
JSTKaH EMil^K(:R 
J Stationary Fireman 
IIARIIVR KNtllNKER 
_ 6*8 E.VfilNE OPERATina 
Refrigeration Engineer 
Mrtallurgisl or Prospector 
nril. EMllNEER 
Surveying ant' Mapping 
R. R. Constructing 
Brldce Engineer 
SHIP DRAFTSMAN 
Structural Draftsman 
Struciural Engineer 
Municipal Engineer 
\AVI(iATIO.\ 
Hottir Boat Rann'r 
AflRICCl.Tl'KK 
Fruit Growing 
Vegetable Cirowlog 
Live Stock & Dairying 

poultrt Raiser 
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Cigar Economy 



THESE days we're looking for good 
values. The smoker is no exception 
to the rule. He demands good value in 
every cigar he buys. There's just as much 
economy in the selection of a cigar as there is 
in food or clothes or any other commodity. 

The White Owl gives you more than good 
value. You get a good, fragrant, even 
smoke with each White Owl. In size and 
appearance — long, with tapering ends — 
it compares favorably with the more ex- 
pensive cigars. 

But White Owl's greatest value to you 
is in its curing. A vast stock of high-grade 
tobacco is constantly being cured by ex- 
perts for White Owl cigars. White Owl is 
hand -made. In addition. White Owl is 
backed by the General Cigar Co., Inc., 
with its tremendous resources and long 
experience. This fact alone is a guarantee 
of good value. 
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Why I Know that Monkeys Talk 



IT matters not to nie 
whether you be- 
lieve that monkeys 
talk or not, and it is 
not the purpose of 
this article to convince 
you either way, for 
convictions are no 
more a matter of 
choice than noses are. 

The purpose of this 
article is to present 
the essential facts thus 
far tabulated on the 
subject of simian 
speech and allow the 
reader to draw his 
own conclusions. 

The word speech is 
used throughout as 
a more exact term 
than language, which 
is often used in an 
ambiguous or figura- 
tive sense. Let us 
begin, then, by asking: 
What is speech? 
My reply is: 
Any oral sound vol- . - 
untarily uttered with 
the definite purpose of conveying 
a preconceived idea, concept, or 
impression from the mind of the 
speaker to that of another is 
speech. 

From this plain and simple 
premise we proceed to collect the 
salient facts on the question of 
simian speech and briefly recount 
how those facts have been formed 
by many years of meth- 
odic research. The limits 
of space preclude many 
minor and incidental ob- 
servations that corrobo- 
rate the main facts. 

All through my early 
life I observed instances of 
intercommunication be- 
tween animals. For some 
years my studies were only 



By R. L. Garner 

In the picture at the right, 
Susie, one of Dr. Garner's 
subjects, learning to spell. 
She could assemble three let- 
ters of her name, but had no 
idea of what she was doing 





Susie laughing and threatening 
to tickle Dr. Gamer, who had 
just tickled her. Her laugh 
sounds very much like the 
chuckle of a human being 



.1 lifeiime aj xIikIi/ and iiearlj/ a quarter of a cciiluri/ of nclj- 
vmposed exile in the African junglen in a search for the truth 
about animal speech are summed up in this article. It teas 
I)i . (iarncr n (a.it trord on the subject to which h< dcroled his 
life; for he died at Chattanooga, Tenn., shortlt/ after prepar- 
ing this manuscript for'the Popular Science Monthly 



casual and the results inco- 
herent; but my progres.s, 
though slow, was constantly in 
one direction, for I had faith in 
my own ability to solve the 
riddle of speech. In the mean- 
time, I had sorted out certain 
sounds that appeared to qualify 
as elements of speech and 
others that . did not. The 
former were voluntary, more 
or less modulated, and e.x- 
pressed a desire; while the 
latter were involuntary or 
accidental, and e.xpressed no 
deliberate mental process. 
The one group I classed as 
speech sounds and the other 
as anomalous sounds. 

One day I visited the Cincinnati zoo- 
logical garden, where I saw a large man- 
drill caged with a lot of small monkeys 
of three or four different species. The 
cage was divided into two compart- 
ments with a small doorway between 
them. It was quite evident 
that the big mandrill was 
a source of terror to the 
small monkeys. I noticed 
that some of them were con- 
stantly watching his move- 
ments and from time to 
time uttering peculiar 
sounds. It was also clear 
that the sounds con- 
--.yeyed some idea to the 
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small monkeys which inspired them 
with fear or quieted them, according to 
the conduct of the mandrill. I spent 
the whole day watching those animals 
until I was convinced that they could 
understand the meaning of the sounds 
well enough to be guided in their actions 
by the information conveyed. This in- 
cident opened a new avenue of study. 

Among the great difficulties in 
determining the speech of ani- 
mals, not the least is to dis- 
tinguish the exact quality or 
intonation of sounds made by the 
same animal at different times, 
to remember the actions that 
attend them and the results 
that follow them. It took me 
a long time to learn that no two 
species of monkeys had the same 
vocabulary, and that strange 
monkeys of different kinds, when 
first brought together, could not 
understand each other, though 
they learned readily. 

After countless difficulties, I 
went to Washington and sought 
the aid of Dr. Frank Baker. He 
let me have the use of two mon- 
keys which were kept in a small 
annex of the Smithsonian Insti- 
tution. Taking a gramophone 
to the building, I first placed the 
two monkeys in different rooms 
so that neither of them could see 
or hear the other. Then on the 
wax cylinder I made a record of 
the sounds uttered by the male 
monkey. 

This was not difficult, for he 
was in a loquacious mood. Taking this 
record into the other room, it was repro- 
duced to the female. She evinced great 
interest and anxiety. She rushed to 
the horn, looked into it and all around 



the sounds thus reproduced. Dr. 
Baker was likewise convinced. 

After a cursory study of several 
specimens elsewhere, I selected the 
brown capuchin monkey because it 
was one of the most talkative. In- 
cidentally I observed that there were 
certain sounds that they used more fre- 
quently than others. Upon one of these 
I focused my efforts, and by noting the 




How to Talk to a Monkey 

It is next to impossible to express 
animal speech — or even human speech 
— by symbols, but we asked Dr. Gar- 
ner to set down as nearly as possible 
some words from the monkey voca- 
bulary. 

Weu/j means "What's that?" Said 
less softly it implies a request 
Ki-uh means "I want" 
Kri-i? means "Where? " 
Ahr-r-r means danger 
Qhui expresses want 
Our-h means "Where are you?" 
Eu-nh means "Here" 
Khi-iu means "Look out!" 
Khi-iu-hou orders a retreat 
Chu-h means "Hark!" 



it, thrust her arm into it, and chat- 
tered to it. 

Then a record of her voice was made 
and repeated to the male, who be- 
came more excited and vociferous than 
ever. By repeating and varying these 
experiments I was convinced that these 
two monkeys absolutely understood 



Dr. Gamer in the cage where he sat 
motionless for long hours listening to and 
recording the talk of the jungle folk. 
The cage was made in twenty - four 
sections which when assembled made 
a cube six feet six inches square 

actions of the monkeys when uttering 
or hearing that sound I soon began to 
make deductions as to its meaning. 

The method by which I proceeded is 
so simple that any novice can follow it. 
I selected a young capuchin monkey in 
Central Park and made a clear record 
of its voice on a pho- 
nograph. In fact, 
I made several of 
these, each contain- 
ing the sound that I 
regarded as most im- 
portant. These cyl- 
inders were taken to 
Cincinnati and there 
reproduced to a 
specimen of the same 
kind whose conduct 
wascarefullystudied. 
A second machine 
recorded the sounds 
made in response and 
at the same time the 
conduct of the second 
monkey was noted. 

Having made a 
score or so of such 
records and duly tab- 



ulated the actions of the animals at the 
moment of uttering or of hearing the 
sounds, I was enabled to carry about 
with me and study those sounds at 
leisure, to compare them with others, 
and ultimately to make a tentative 
translation of some of them. With 
those records and data I went to 
Chicago, where the experiments were 
continued and amplified. After add- 
ing several new cylinders I 
returned to New York to re- 
sume and elaborate the experi- 
ments. 

By certain manipulations of 
the phonograph, such as chang- 
ing speed, reversing the cylinder, 
and other means, the sounds can 
be converted into divers forms, 
analyzed and studied in many 
aspects. Such experiments show 
the essential difference between 
musical notes and spoken sounds, 
which the keen ear of the monkey 
perceives more readily than our 
own ears do. 

Now and again a new sound 
was added to the list and the 
experiments extended to four or 
five other species of monkeys. 
Finally, the chimpanzees in the 
Cincinnati Gardens confirmed 
my opinion that the higher types 
of animals had the higher types 
of speech, and this fact induced 
me to go where I could study the 
gorilla and chimpanzee in a state 
of nature. 

Allotted space here precludes 
even a synopsis of my seven 
voyages to tropical Africa, where I . 
have lived most of the time for twenty- 
seven years, during which I have owned 
and studied on my premises thirty- 
nine specimens of those apes, besides a 
greater number in a wild state. 

Living alone in the depths of the 
great jungle, cut off from all social and 
intellectual intercourse with my own 
race, having no companion but 
an ape which was likewise isolated 
from his kind, it is surprising how 
quickly and how well we learned to 




Susie in her own kindergarten, where she studied colors, geo- 
metrical forms, and numbers. With the bell on the table she 
would summon her keeper whenever she needed his attention 
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understand each other. In summing 
up the results of my researches in the 
African jungles I would cite the fol- 
lowing cogent facts: 

The phonograph shows that the 
higher types of simians have a greater 
vocal range and a greater number of 
phonetics, more clearly enunciated, 
more uniform in quality, and ap- 
parently more definite in meaning than 
have animals of inferior types. Those 
characters are more marked 
in the chimpanzee than in 
any other animal below 
man. 

The next fact in the order 
of importance is that cer- 
tain oral sounds of simians 
are essentially the same in 
contour and phonetic qual- 
ity as certain sounds of 
human speech. Conspicu- 
ous among these are the 
basic sounds of deep "a," as 
in war; short "a," as in hal; 
long "u," as in blue; short 
"u," as in short "o," as 
in col; occasionally long 
"o," as in more; and the 
diphthong "eu," as in the 
French Every simian 

does not utter all of these 
sounds; but the chimpan- 
zee does, and there are other 
sounds more obscure. 

While it is impossible to 
represent most animal 
sounds by letters of the 
alphabet, all of the sounds 
here cited are capable of 
being articulated to consonant 
elements, or vocalized, as it is 
technically called; and some of 
these, as uttered by the apes, 
actually carry in them incipient 
consonants, such as the initial and 
vanishing sounds of the semi-vowels 
"w" and "y," together with per- 
ceptible gutturals and labials. These 
features suggest a transition state in 
the evolution of speech and warrant the 
assertion that the phonetics of the ape 
are about as nearly like those of man 
as the physical type of the ape is to 
that of man. 

The next item, is that certain oral 



sounds of simians are recognized by 
other monkeys of the same kind, and 
their meaning is sufficiently definite to 
evoke a uniformity of response that 
justifies the assumption that those 
particular sounds have a meaning 
that serves the purpose of the animal, 
just as human speech serves that of 




Susie had just had her photograph taken by flash- 
light. She didn't like it and was disinclined to face 
the machine again, but Dr. Gamer tcld her in 
her own language that it was all right, and you 
can see by Susie's expression that she was going to 
take his word for it although still rather anxious 



man; that the same sound usually 
produces the same effect upon those 
that hear it, and that certain other 
sounds uniformly produce certain other 
effects upon them. 

Note also the fact that the sounds 
are habitually addressed to some par- 
ticular individual or group, with the 
evident purpose of evoking a response 
from the object addressed, as must be 
inferred from the speaker repeating the 



sound until a response is elicited; and 
it is apparent that the speaker is 
conscious of a definite meaning to the 
sound he utters, since observation 
proves that no simian habitually ut- 
ters those sounds when alone. 

The accuracy with which a mon- 
key regulates the loudness, pitch, 
and quality of tone shows that he 
is aware of the values of speech 
sounds iis a means of communication; 

and this fact implies that 
he possesses both the in- 
stinct and the faculty of 
speech. 

It has been shown that all 
simians recognize and ap- 
parently understand the vo- 
cal sounds peculiar to their 
own race when those sounds 
are imitated by the phono- 
graph and other mechanical 
agencies. These facts show 
that the sound alone is the 
medium of conveying the 
concept. 

The vocabulary of every 
race of animals is measured 
by its actual, normal need. 
It consists of a few single 
sounds of categoric mean- 
ing, which are not qualified 
by any auxiliary terms or 
united into sentences. The 
paucity of words does not 
lessen their reality as speech. 
A word is the smallest unit 
of expression, but it is 
speech — just as a single 
drop of water is as real 
water as a tubful. 

All data focus upon the con- 
clusion that every simian has the 
faculty of speech sufficiently de- 
veloped to express any desire, 
need, or mental process as clearly as he 
is capable of conceiving it. 

It is believed that man himself is 
evolved from a simian prototype. 
Why may not his speech likewise be 
evolved from the same source? If, 
as my research shows, the sounds 
uttered by simians perform the 
same functions in simian economy 
as human speech does for man, in 
what respect is it not speech? 




Jim is aiding the research by 
making a phonograph record 



This is Jim's expression after 
listening to his own record 
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Jim listening critically to 
the sound of his own voice 
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Trainloads of great logs are constantly being shipped from Washington and Oregon 
to mills throughout the country: one fourth of all our timber grows in these states 



Where Does Our Timber Grow? 

THROUGH all the years that our country has been 
growing, the trees in the great timber tracts 
of Washington and Oregon have been growing, too. 
The supply has, therefore, become so enormous 
that it w'ill last us for two hundred years even 
if the usual amount of three hundred million feet is cut 
each year. 

Above is shown a trainload of great, heavy logs 
leaving home for mills throughout the country. If all 
the trees in the states of Washington and Oregon were 
cut and shipped in freight-ears like these, nearly two 
hundred million cars would be needed for the job. 

It is estimated that one fourth of all the timber that 
is produced in the United States grow-s in these two 
states. 

Uncle Sam in the Glass Business 

A CHUNK of glass twenty inches thick and weighing 
half a ton, yet perfectly transparent — this is the 
achievement of the Bureau of Standards after three and 
a half years of experiment. The glass is fresh from the 
melting-pot and ready to be made into lenses. 

Until recently most of the optical glass used in this 
country was imported from Germany, but the war forced 
America into the business, and the final result is an 
optical glass superior in transparency to the im- 
ported product. 

Glass for lenses must be without blemish 
The material used consists chiefly of white 
sand, which is melted down in a porcelain 
pot and for twenty hours must be stirred 
with a porcelain rod. The rod must 
not bump the pot once during the 
process, for if it does, tiny 
splinters called "stones" are 
likely to flake off. Or if the 
material is stirred too rapid- 
ly, glass containing bubbles 
will result. 

Purity of raw material is 
also essential. The presence 
of even three hundredths 
of one per cent of iron 
will give the glass a green- 
ish hue. 




By moving two levers the first rivet of 
the worm wheel is placed in position 
for riveting. Pressure on a push- 
button turns on the electric current 



Heat and Head Rivets 
by Electricity 

WORM wheels of differential 
gears are not, as a rule, solid, 
but consist of a bronze rim in which 
the gear is cut, with two cast-iron 
flanges fitting into counterbored 
recesses, one being on each side of 
the rim. 

These flanges, which form the 
body and the hub of the wheel, 
are riveted to the rim. A machine 
recently developed by a manufac- 
turer of riveting-machines in Ohio 
greatly simplifies the riveting oper- 
ation, with a corresponding saving 
in time. 

The worm wheel to be riveted is 
placed on a pin supported by a strong 
bracket. By turning the wheel on 
the center pin each rivet is brought 
in position for being headed. After 
the wheel has been placed in the 
proper position the electrodes 
are then applied to the 
vets. 

The pressing of a 
push-button in one 
of the levers sends 
an electric cur- 
rent through the 
rivet, heating it ■ 
in a few moments. 
After the rivet is 
hot enough the 
upper electrode 
is removed from 
contact with the. 
rivet by raising a 
lever. A spring 
pulls back the 
electrode, making 
room for the heading 
tool, which is put 
in action by a foot 
release. Rivets rang- 
ing from li to 
inch in diameter may 
be headed by this 
machine. 




Not a cake of ice, but a cake of glass. It is 
twenty inches thick and weighs half a ton 



How the Air in Deep Mines 
Is Cooled 

' I ''HE temperature of rocks in deep mines 
becomes about four degrees warmer 
with every 1,000-foot drop. To dis- 
seminate dust in the Johannesburg 
mines the rocky sides are wetted. 
The air, chiefly through compres- 
sion, reaches a temperature of 
about 100° F. at the bottom of 
the 7,000-foot level, and by 
evaporation of the water be- 
comes very humid. Fans 
blowing 400,000 cubic feet of 
air a minute are used to draw 
out the warm air and cool to 
75° F. the deepest pits. 

The moisture condenses in 
a fog in the upper levels of 
the mine. 
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A Liberty Month and a 
Nameless Day 

SOME tidy minds fret under the 
injustice that gives twenty-eight 
days to February and thirty-one to 
March, skimping April with thirty. 
It sets these sensitive minds on edge 
that the first of the month may 
fall on Monday, Tuesday, or any 
other day. 

These people may like the proposed 
"Liberty" calendar. It gives each 
month just twenty-eight days. Each 
month begins neatly on a Monday 
morning and ends as neatly on a Sun- 
day night. But, since twelve months 
of twenty-eight days leave twenty- 
nine days to spare, an extra month, 
called "Liberty" month, is to be 
slipped in between February and 
March. 

And still there is one odd day 
to be taken care of; so that be- 
comes an "independent holiday" be- 
tween December and January, and is 
affectionately referred to as "Correc- 
tion Day." Then every four years 
another nameless day must be slipped 
in to take care of leap year — prov- 
ing that the solar system cannot be 
tamed by logic. 
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As an exactly squared up week it looks 
perfect; but twelve months of such 
weeks leave twenty-nine days over 
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Protecting Rangers' Eyes 



"T AM too much in the sun," said 
A Hamlet — and the same thinj; 
applies to rangers stationed in Forest 
Service lookouts. One of them, Wal- 
ter Jones, of the Siskiyou National 
Forest in Oregon, has devised an eye- 
protector. 

It is made of cardboard, painted 
black, is long and narrow, and fits 
closely around the eyes. Thus the 
light reaches the eyes through a 
narrow slot. Rangers must always 
be on the lookout for forest fires. 

If you have ever taken a walk in 
the country when the ground was 
covered with snow and the 
sun was shining on it, you 
will remember how your 
eyes ached from the glare. 
This is similar to the glare 
in the atmosphere on the 
mountain-tops. 



Trying out the 
new eye-protector 
used by rangers; it 
is made of black- 
ened cardboard 



Surveying can now be done by airplane ; the pilot keeps his airplane perfectly 
level and at regular intervals snaps pictures which are later assembled 

The Air Pilot Now Surveys the Land 
and Photographs It for Maps 

EVEN the bravest surveyors dare not 
enter some places, and these are now 
being surveyed by airplane. 

The pilot keeps his airplane in a hori- 
zontal position, and snaps pictures of the 
land below at regular intervals. He 
travels backwards and forwards, taking 
pictures until he has covered a large section 
of the land. These pictures are afterward 
developed and pasted together to form a 
photographic map. 

The pilot's first job is to keep his 
camera perfectly horizontal; this he does 
by means of a spirit-level placed on top of 
it. Then, when he snaps the pictures, he 
does so at regular short intervals, so that 
successive pictures just overlap. The speed 
of the airplane, its height, and several other 
factors must be taken into consideration 
when determining the time-interval be- 
tween exposures. A newly invented instru- 
ment figures out these intervals. 
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Where House Numbers Grow 
on Sidewalks 

"TS this number 12?" "No; next 
-*• door." 

You've often fumbled this way for 
a street number on a darlc night, 
wasting lots of time and causing 
much trouble. House numbers are 
usually where you can't find them. 

But in one of London's suburbs all 
the house numbers are large ones, 
made of bright polished metal, and 
fastened to the sidewalk directly in 
front of each house. Even a passing 
taxi driver can read them by the light 
of his cab. On the sidewalks of the 
streets on which many people pass, 
metal arrows are also fastened to 
remind people to keep to the right. 

There is one objection to cluttering 
up the streets with metal numbers 
and arrows: you are very apt to stum- 
ble over them and fall. Besides, 
who would polish them and keep 
them shiny? Surely no modern maid 
would do such a thing as kneel on 
the sidewalk and scrub! 



Under the Liverwurst Tree 

GERMANY sends us this picture of the 
"liverwurst" tree. The fruit of this 
tree is long, narrow, and looks like sausage. 
It hangs from the branch just as wursts hang 
in the show-case of a delicatessen shop. 

The tree grows in Africa and answers to the 
name of Artocarpus intcgrifoVn. The large 
fruit sometimes reaches a length of eighteen 
inches. The natives eat it with relish. 

The wood of the tree has a grain similar 
to mahogany and is quite valuable. 





Mementoes of Two Wars in 
Its Side 

BACK in Civil War days a 
farmer who was called to war 
embedded his scythe in the trunk 
of a young tree, intending to pull it 
out again when he returned — but 
he never returned. As the young 
tree grew up it gradually swallowed 
the scythe, until now 
only six inches of it 
project from the side. 

There are two more 
scythes in the tree to- 
day, placed there by 
descendants of the 
Civil War hero, who 
fought in the Great 
War. And the villagers 
added to the collection 
by placing three 
American flags in the 
branches. 

In spite of its burden, 
the tree continues to 
flourish. It is located at 
Waterloo, N. Y. 



As an Actor He Is a Bear 

MOST movie stars are temperamental — -it seems to be one 
of the requirements. And the bear in the picture below is 
no exception to the rule. For the last half hour the director has 
been trying to get this bear to put his head in the pail; and the 
bear has stonily refused to do so. 

Says he in bear language: "I've got them all guessing now. I 
won't put my head in that pail until I feel like it, and no piece of 
banana will tempt me. It's always a good plan to get balky once 
in a while — folks are usually more considerate for some time 
afterward." 

There are a large number of animals drawing salaries in the 
moving-picture business today. In one picture play all of the 
actors are animals. 



They Can't Pull for the Shore 

"IDULIj for the shore, sailor" — there's no u.se singing this song 
^ to the sailors shown below. They can't pull for any place, 
not even for the brick wall in front of them. The reason is 
that their boat is tied bow and stern, to the sides of the tank 
in which it floats. 

The sailors are students at the Vincennes Military School in 
France, and they are practising for the racing season. Instructors 
and fellow students stand on top of the wall and criticize the work 
of the men in the boat. 

The school at Vincennes is much like our West Point Military 
Academy. The students there are put through a most rigorous 
course of training, and after they are graduated they become 
officers in the French army. 
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Would You Like Your Spat 
Hand-Painted? 



"LJERE is a girl who 
wears hand-painted 
spats, and yet her satin 
slippers are very ragged at 
the toes. This seems like 
a peculiar combination of 
wealth and poverty, but 
when you stop to consider 
it, you realize that a small 
can of paint is much 
cheaper than a pair of 
satin slippers. When 
passers-by see the flowers 
on her spats they will 
never notice what goes on 
below. And flowers such 
as these are very easy to 
paint. Decorations on 
spats also act as a sort of 
camouflage for thick ankles. 

Most people wear spats, 
not for their beauty, but 
in order to save the price of 
a pair of shoes. With spats 
they can wear last sum- 
mer's pumps. 





A Monument to Four Race-Horses 

FOUR famous Derby winners belonging to 
the late "Lucky Baldwin" are buried at 
the Santa Anita Rancho, near Los Angeles. And 
over their grave a giant Maltese cross is being 
erected by Mr. Baldwin's daughter — the Maltese 
cross was the racing emblem of the stable. 
The cross is six feet square and is made of 
concrete. It is to be finished in red with black 
cross-lines. At the base of the cross the names 
of the horses will appear — "Volante," "Em- 
peror of Norfolk," "Silver Cloud," and 
"Rey El Santa .\nita." 



And Then Aeain, There Are 
' ' Furry Ones 

SAYS the owner of the 
spats below,' "I wear 
fur on them to keep my 
legs warm." If that is true 
and she is really anxious to 
keep warm, we would sug- 
gest to her that, instead of 
wearing short skirts, satin 
pumps, and spats, she try 
thick-soled leather boots 
and longer skirts. 

We can't help noticing, 
too, that she wears white 
silk stockings. These are 
not nearly so warm as dark 
woolen ones. If perchance 
she doesn't like the looks 
of woolen stockings — but 
she should, since they are 
stylish now — she might re- 
tain her silk ones and wear 
woolen underwear. There 
are many girls who wrap 
themselves in great fur 
coats in winter, while keep- 
ing their necks and ankles 
exposed to the cruel winter 
blasts. 




A Truck for the Maid's Use 

VrOU set out from your room in the hotel to go down to break- 
^ fast, leaving the bed unmade, the used towels hanging 
damply from their hooks, and general disorder. Yet when you 
return a short time later all is in order. The hotel maid must 
work rapidly and a combination like the one below will help 
her greatly. 

The carpet-sweeper, broom, duster, and brush are hung on one 
end and a "soiled-clothes" bag hangs at the other. Bed linen and 
towels are piled on shelves between. 




A Bear of a Bear Fondles Teddy 

THY should your child fondle a Teddy bear? Rather let 
' ' the bear child do it. But will he? The picture answers 
the question. But we must admit that he does it growlingly, 
propelled by the whip in his mistress' hand. 

She is Evelyn Greeley, an animal-trainer, and is the only 
person besides the keeper who can control this particular bear. 
Perhaps she thinks men's clothes make her look more ferocious. 
The bear weighs four hundred and fifty pounds. Miss Greeley 
makes him take on the appearance of a loving and tender bear. 
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These are shark-skins being converted into leather; your 
patent-leather shoes may have belonged to some shark 

Do You Wear Shark-Skin Shoes? 

WE want to catch sharks as much as sharks want to 
catch us. Practically all oi the shark's body can 
be converted into commercial products. The skin, for 
instance, can be manufactured into leather and used in 
making traveling bags, patent-leather shoes, purses, and 
such things. 

Formerly shark-skin was cleaned and used for polishing, 
but it wasn't tanned. Now the skins are given a lime 
bath and the oil pressed out to re- 
move the fishy odor. Every day 
about seven hundred sharks are caught 
and sent to a large tannery in Newark, 
N. J. A twelve-foot shark jaelds 
fifty square feet of leather and ten 
gallons of oil that sells at fifty cents 
a gallon. 

In the Orient some parts of the flesh 
are used for food. The teeth are made 
into ornaments by manufacturing 
jewelers. The scales are turned into 
glue and the rest of the shark is 
ground up and used for fertilizer. 



The Hardest Tool-Steel 
Yet Discovered 

WHEN a tool becomes dull, time 
is required to sharpen it, and 
time in a machine-shop is expensive. 
A tool that will cut hard materials and 
still keep its edge saves both time and 
money. Eleven years ago Professor 
J. 0. Arnold, of Sheffield, England, in- 
vented the alloy of steel in which the 
metal vanadium was introduced to 
provide a cutting power greater than 
that of other steels. As a result 
very rapid production became pos- 
sible. 

He has now produced a steel of 
even greater cutting power :> which 
the alloy molybdenum replaces the 
tungsten present in all vanadium-alloy 
steels, forming six per cent of the steel 
instead of the eighteen per cent of 
tungsten. It eclipses the cuttmg 
power of all its rivals. 



Exit the Old Oaken Bucket 

WHEN an automatic pump is properly installed and 
its motor connected with your electric light cir- 
cuit, it will draw water from your spring, well, or other 
source of supply and keep your reserve tank filled 
whenever w-ater is drawn from . . . . 

it. The pump consumes no 
electricity when no water is 
used, and all the attention 
it requires is the filling 
of the oil-well about once a 
year. 

The pump here shown is 
unusually compact. Motor, 
pump, pressure controller, 
and the rest of the operating 
mechanism are mounted on a 
common base, and cannot 
therefore get out of aline- controlier 
ment. 

An idler pulley, actuated 
by a spring, holds the 
belt connecting the motor 
with the belt wheel of the 
pump at the proper tension. 
The pump acts as a vacuum 
pump on the suction stroke 
and as an air compressor on 
the discharge stroke. When 
the tank is filled with water 
at the proper pressure, the 
controller automatically 
stops the pump. 




MOIOR-DRlveN 
PUMP 

A pumping plant like this will 
keep your house supplied with 
water from a spring or well 



No Way to Treat a Perfect Lady 



FRIEDA, the elephant, is furious — 
but she is a perfect lady; and so 
she shuts her mouth in a thin, firm 
line, and simply glares. Instead of let- 
ting her walk down the gang-plank in 
dignified fashion, her keepers have tied 
ropes around her and hoisted her over- 
board as if she were so much freight. 
Frieda and her twin brother Paul, 



four years old, have just arrived on 
the City of Manila from India. Along 
with them came kangaroos, hyenas, 
and monkeys that will be shipped all 
over the country. 

First impressions are important, and 
we doubt very much that after this 
experience Frieda will make a patri- 
otic United States citizen. 




Frieda is furious, and you can't blame her. She was hoisted ashore in a 
most undignified fashion after a long, hard trip from India to Boston 
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The Coming Triumph of the Motor-Ship 



A TYPICAL 
STEAMSHIP 




A TYPICAL CONVERSIOr; OF AN OLD STEAMER INTO A MOTOR -SHIP MANY SUCH CONVERSIONS ARE TAKING PLACE ' 




'T^HE big battleships of the world are fired with oil 
fuel. Now the great passenger steamship com- 
panies are following suit. But why use boilers at 
all? Why not consume the oil directly in an engine, 
just as gasoline is burned in the cylinder of an auto- 
mobile? Already the motor-ship is here — but only in 
small sizes. 

For merchantmen the present need is to develop the 



power of the oil-engine. Today the most powerful 
units can drive 12,000- or 15,000-ton cargo-ships with 
twin engines totaling 61,000 horsepower at ten or twelve 
knots. The oil-turbine appears to be a future possi- 
bility. Motor-ships — whose advantages are dia- 
grammed above — are selling at twice the figure given for 
steamers of like dimensions. Their working, however, 
costs less than seventy per cent of those of a steamer 
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Behind 
Scenes in a 
"Movie" Set 

The scenario reads, 
"Scene on Stairs," 
and this is what 
happens in the studio 




First, the draftsman draws up plans for 
the setting. He reads the scenario, 
and finds that Helene, the heroine, 
married for money: and, since the 
staircase scene takes place in her 
house, the setting must indicate wealth 



With clasped hands out- 
stretched in pleading, pen- 
itent Helene slowly ap- 
proaches her wronged 
husband. And all the 
while the camera clicks 
merrily. It is a touching 
scene, but the directors 
and the camera-man are 
too busy to appreciate it 




Windows, doors, and staircase 
are made according to plan 
in the carpenter shop: they 
may never be used again, 
yet they are cf.rtfully mado 
End beautifully finish<-d 



The staircase is shoved over against the wall 
of the studio, and the rest of the setting is put 
into place by experienced stage-hands. From 
the moment Helene starts to descend the 
stairs, she wrill have plenty of time to register 
penitence and display her beautiful negligee 






^4 



Tacking decora- 
tions over door- 
ways. These small 
details register 
wealth — inciden- 
tally, also, a de- 
cided change from 
the humble home 
of Htlene's youth 



The stage is set. 
Now for the lights. 
A great many 
scenes are taken in- 
doors and powerful 
lights are needed 
for the purpose. 
While these men 
put on the finishing 
touches, so does 
Helene in her dress- 
ing-room upstairs 



The painters and 
paper-hangers paint 
and decorate until 
that corner of the stu- 
dio looks as if it had 
been transplanted 
from Fifth Avenue 



Furnishing Helene's 
home. This man 
from the studio has 
been hnunting the 
furniture hou:;es aV 
day in order to rcnc 
appropriate chairs 
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Doing Without the Typesetter 

The story of "Piggie" — a typewritten book 



"Piggie" is being put on 
the press. The zinc 
plates are pliable and fit 
perfectly around the top 
roller. "Piggie." by the 
way, is a fairy story for 
grown-ups, and Piggie is 
a plain though far from 
ordinary pig. The book 
is by Eleanor Gates 



Phnlocraphi © 
by the Fre-m 
lUuatrftlmK Stfrvio* 



Ik. 



The printing is done with 
a regular press, the zinc 
plates or electrotypes of 
them being locked in 
place ill the rceular way 



Zinc plates are made from the photographs 
of the typewritten pages. This man is 
making the few necessary corrections on a 
thirty-two-page zinc plate. In this kind 
of printing the proofreading is done on the 
original typewritten sheets by the typist 
herself (or possibly himself), and so by the 
time the zinc plates are made there is very 
tittle correcting to be done on the plates 
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The Skyscraper Chicken Farm 

Raise chickens in the city and save transportation charges 



He is putting the new-bom babes in 
boxes and is collecting the shells they 
left behind them. These young chicks 
will be brought up indoors under arti- 
ficial light; for experiments have 
proved that the source of light makes 
no difference in the health of chickens 



SHOULD the chicken you ate for 
Sunday dinner return to earth to 
visit its descendants a century 
hence, its surprise might not be unlike 
that which the ghost of Benjamin 
Franklin would experienceif he chanced 
upon the Woolworth Building. 

The chicken house of today is a 
single-story structure, which, to ac- 
commodate, the human attendant, is 
built ten times as high as a chicken 
requires. , Chicken-height floors in an 
ordinary chicken house would make it 
a( teh^story building: and, once we 
have the idea of a chicken skyscraper, 
why. not go ahead and make it one 
hundred stories? "But," says the 
poultryman, "it isn't natural. A 
cKicfeen must have contact with the 
soil, the sunshine, grasshoppers, gentle 
breezes, and other attributes of na- 
ture as it is." 

Notwithstanding this objection, the 
logical place in which to run a future 
poultry farm will be a building in the 
city in which the product is to be con- 
sumed. There would be the added 
economies that go with large-scale 
operation: cheaper building costs, 
reduced heating expenses, substitu- 
tion of machine for hand labor. The 
only added expenses would be artificial 
light and city ground-rent, which 
would be offset by the elimination of 
transportation. Thus more chickens 
could be raised, more eggs produced, 
and the price of eggs would then come 
down from their dollar-a-dozen mark. 

These are a few of the striking fea- 
tures of the Hastings factory system of 
indoor chicken-raising. Milo Hast- 
ings, a former government poultryman 
and an authority on incubator con- 




This is one of the incubator roonr.f , ani 
it holds about fifty thousand e^es. 
The three bottom trays contain eggs 
that are nearly hatched. The other 
trays are placed on collapsible racks so 
that the eggs can be turned easily 



struction, began his distinctive work in 
the poultry field by the designing and 
construction of mechanical draft hatch- 
eries. He conceived the idea of a 
hatchery with the whole building in- 
sulated, and with temperature and 
ventilation controlled by air drafts 
forced with blowers. Several plants 
of this type have been constructed, and 
the consequent saving in space was 
enormous, thirty thousand eggs oc- 
cupying a space scarcely larger than 
a hall bedroom. 

Striking as were the mechanical 
innovations of these hatcheries, 
the business enterprise was not 
propitious, since there were too 
few poultry plants that had 
need of a large enough hatch- 
ing capacity to make ad- 
vantageous use of such 
methods. To make his 
large-scale hatching 
ideas more feasible, 
Mr. Hastings next 
set about to de- 
velop an equally 
perfected system 
of chick rearing. 

The chicken in 
the egg has only 
half the attributes 



There are thirty thousand eggs in one 
small room, and they all will be 
chickens soon. By placing the eggs 
on shelves that reach hen the floor 
io the ceiling, much spacr is -aved 



of th2 living animal. When ne kicks 
aside his protecting shell and starts out 
in search of worms, his industrial 
status changes radically. The chicks' 
needs are instinctively adapted to out- 
door life. Thus far poultrymen have 
thought it cheaper to raise chicks in 
scattered coops about the fields than to 
attempt to make the indoor conditions 
fit those instincts. 

Mr. Hastings first set about to learti 
the efficiency of artificial light. He 
has raised chickens four different 
seasons in four different locations with 
the exclusion of daylight, and has 




Carting away the cast-off shells — the result of 
one day's hatch. The birth-rate is very high in 
this hatchery, which is located at Petaluma, Cal. 
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checked these tests against daylight, 
and ag nst an alternate use of ua.y- 
lignt and artificial light. Hij con- 
cmsio.13 are t hat the nature of tn:. light 
is jnlmportant. 

With artificial light ths relative 
length of the chick's day and 
n ght may be changed or the 
complete cycle may be short- 
pned, as when the chicks are 
given alternate periods of light 
and darkness each of six or 
aight instead of twelve hours. 
In like manner the long lighted 
days of June, if these be ac- 
cepted as the best for the 
chick's benefit, may be adopted 
as the all-year schedule. 

But the greatest utility of 
the artificial light is that it 
' enables the chicks to be placed 
on superposed floors, at heights 
adapted to chickens rather 
than to men, with a result of 
from five to ten times as many 
chickens in a building as could 
be accomniodated by the 
dayhght method, and with 
no restriction of the height, 
breadth, or length of the 
building. All building costs 
and most items of building up- 
keep become more economical 
per chicken with the increase 
' in the size of the building. 

But, you say, "Such fearful 
overcrowding would breed dis- 
ease." Disease is caused by 
the propagation of germ life. 
Germs live only in dampness, 
notably on damp soil or litter, 
straw, etc. The dryness that 
can be maintained with arti- 
ficial heating and blowers, to- 
gether with steel and concrete 
construction, and lastly the 
mechanical circulation, cleaning, and 
sterilization of the scratching litter, 
build up a sure defense against disease. 

The chick needs exercise and pleasur- 



able occupation for its every waking 
moment. The chicken factory pro- 
vides artificial means of entertainment 
and occupation that are -s efficient 
on stormy days and in winter as 
they are on pleasant days and in sum- 




Each floor of the chicken sKy scraper is sufficiently high 
to allow the chickens to mcve about without bumping 
their heads on the ceiling. Artificial heating dries out 
the floor dampness that would ordinarily breed disease 



mer. This is achieved with mixtures 
of litter and grain that are mechanically 
carried aloft, and, by means of sloping 
floors, worked along and down Dy the 




This is the alleyway between the incubator rooms of a large hatchery in Cleveland. 
The women are sorting the eggs that have just arrived. The good ones are put in 
trays and incubated; the imperfect and cracked ones are sold to local dealers 
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chicks themselves, making not only an 
automatic exerciser, but giving self- 
cleaning floors. Dust baths, water 
trickles, and macaroni - like dough 
worms all aid in the good work. 

Machine mi.xing and feeding give 
greater accuracy in the pro- 
portions of food, and avoid 
possible negligence of indi- 
vidual employees. A use of 
artificial light is here dis- 
covered in that the chicken 
will always run from dark- 
ness toward light. This 
fact may be used to lead 
chickens about the place or 
encourage them to take long 
walks through the runways 
by the manipulation of the 
switchboard — or, better still, 
by a modified sign flasher. 

The largest hatchery in 
America is located at Cleve- 
land, Ohio. This plant is 
equipped with incubators hav- 
ing a capacity of 666,000 eggs 
— or forty tons — at one time, 
and in 1918 actually produced 
and shipped about 1,500,000 
chicks in the few weeks that 
constitute the spring hatching 
season. 

This tremendous business 
was made possible by the 
development and perfection of 
hatching apparatus embody- 
ing a;i entirely new principle of 
incubation. These incubators 
are practically automatic in 
operation and reduce labor to 
its lowest terms. 

Incubators of the ordinary 
type are boxes or cases of 
varying form and size, con- 
taining egg-trays in one tier 
and at a uniform level. This 
arrangement is necessary in order to 
maintain an even temperature on all 
parts of the trays. In ihe new ma- 
chine the egg-trays are placed in racks, 
twonty-two tiers high. Uniformity 
of temperature is obtained by the 
use of electric fans. 

At the Cleveland plant there are 
twelve of these great incubators, 
each twelve feet long, ten feet 
wide, and ten feet high. When 
filled, each holds 55,500 eggs. 
With 60 per cent hatches, each 
turns out 33,000 chicks every three 
weeks. 

In caring for eggs and chicks, the 
attenaant actually enters the in- 
cubator. The labor of turning the 
eggs twice daily is practically elimi- 
nated by the arrangement of egg 
trays :n supporting racks. These 
racks are collapsible, one side drop- 
ping down as the other moves up. 
Merely oy pulling down one side 
of the rack the trays are tipped to 
an angle of about fifty degrees, 
throwing the eggs well over on 
their sides. 
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After the car has been 
jacked up, the rollers 
on this jack permit 
the car and jack to 
be pushed around to 
any desired position 



The achieving of a homemade tractor is possible if one happens to 
own a stationary engine and if there is a junk-yard m the neighborhood 

You Can Make a Tractor from a Stationary 
Farm Engine 

THE owner of an eighty-acre farm 
in Lehigh county, Pa., recently 
constructed a farm tractor, starting 
with a fifteen-year-old one-cylinder 
stationary gasoline engine. 

The truck and other parts of the 
tractor were taken from the scrap-pile. 
Adding part to part, this me- 
chanical horse soon began to 
assume definite proportions, 
and the finished product has 
all the controls, speeds, and 
devices of a modern tractor. 

Mr. Geissinger, its'fmaker, 
has been very ! successful in 
using it for threshing pur- 
poses for himself and farmers 
in his section. He is able to 
do plowing with three plows 
attached to the rear, and 
it climbs the grades with- 
out a balk. 

The actual cost of this 
this tractor was $265. 



The Automobile Jack on 
Wheels 

So that it can be slid in under the 
front or rear axle of a car, the 
latest thing in automobile jacks is 
mounted on wheels. Wheels are all 
right for moving the jack into place, 
but what about holding it in position 
when the strain to lift the axle is put 
upon it? Will it slide? 

These two very important questions 
have been answered by the manufac- 
turer; for the wheels are mounted on 
springs, so that they move up inside of 
the base of the jack, which then has a 
firm, non-sliding foundation. 

The new jack is further characterized 
by the fact that it is entirely encased, 
so that the grease inside the standard 
cannot soil hands or clothes. A long 
extension handle, which can be folded 
to fit into the tool-box, also makes the 
jack easy to operate. 



Popular Science Monthly 

A One-Man Street-Cleaning 
Truck 

OPERATED by only one man, the 
improved form of motor street- 
sweeper shown below sprinkles, sweeps, 
and collects all manner of street dirt 
in one operation. The machine is not 
so wide as to restrict traffic, even on 
busy streets during the day. Further- 
more, it is mounted on solid rubber 
tires in the rear and pneumatics in 
front, and is not so noisy as to prevent 
its use in the residential parts of a city 
during the night. 

The sprinkling equipment consists 
of a water-supply tank with a capacity 
of one hundred and fifty gallons and a 
.set of spray nozzles set crosswise under 
the truck-frame just in back of the 
front wheels. The water is fed by 
gravity from the tank at the rear to 
a bronze gear pump operated from the 
propelling engine of the apparatus. 
This pump is under the control of the 
driver. 

After the dirt has been softened 
by the water, it is left undisturbed 
until it comes into contact with the 
broom. 

-\fter the dirt has been picked up by 
the broom, it is conveyed by an en- 
tirely new means to the hopper or dirt- 
container located above the vehicle 
frame directly in back of the driver's 
seat. 

This new method makes use of 
an inclined flat steel piate around 
which are operated a series of rubber 
squeegees mounted on chains and 
placed longitudinally of the vehicle 
center-line. At the top of the steel 
plate, the dirt drops off into the hop- 
per, while the squeegees snap them- 
selves free from the dirt, pass over the 
upper chain sprockets, and return for 
another circuit. 




Formerly street-cleaning was a complicated job for three pieces of horse-drawn 
apparatus. This machine, operated by one man, does it in one third the time 
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Simple Lathe Used 
Grinding Valves 



for 



GRINDING the valves of an auto- 
" mobile engine in an ordinary 
lathe is a troublesome and expensive 
job because great care must be taken in 
centering the valves and this requires 
the services of an expert mechanic. 
To overcome these two difficulties, an 
Indianapolis concern has just devised 
a simple valve-grinding lathe in which 
the centering is done automatically by 
placing the valve stem in the machine. 

The apparatus will grind valves 
with 45-degree or 30-degree heads up 
to two and one half inches in diameter 
and with seven-sixteenth-inch stems. 
All that one need do is to set the cutter 
for either a 45-degree or a 30-degree 
head, insert the valve, tighten up on 
the clamps and feed the valve to the 
cutter by turning one handle, and 
revolve the valve about its axis by 
turning another handle. 



A new lathe that 
grinds valves 
with the precision 
of a mechanic 





Your car washed while you wait. A spraying apparatus above 

and at the sides throws water upon all parts of the car at once 

Washing Eight Hundred Cars a Day 



CLEVELAND has a company that 
does nothing but wash cars. Its 
place is open twenty-four hours a day 
and it washes from fifty to eight hun- 
dred cars daily. At any time of the 
day you can drive your dirty car in one 
door and within twenty minutes drive 
it out of another, washed and polished. 

After a car has been run on to a set 
of tracks, the first operation is to clean 
its sides and under part. This is done 
by a cradle of perforated pipes at the 
side and under the car. These pipes 
have a set of eight sprays, which strike 
the car from as many different angles, 
none high enough to splash over the 
sides and wet the upholstery. 

While these sprays are at work 
softening the dirt, the second opera- 
tion, that of washing the top, begins. 



This is done from one side of the 
car by a man who stands on a spe- 
cial platform suspended from the 
roof trusses. From this platform the 
worker can easily reach the center of 
the top, which is thoroughly washed 
with a sponge, the water being pro- 
vided from an overhead pipe through a 
flexible hose. 

By the time the top is cleaned, the 
sprays have loosened all the dirt and 
mud accumulations on the chassis and 
body, and the car is them moved along 
the track and the third process is 
started. This consists of going over 
the engine hood, body, and tonneau 
with hose and sponge, and of cleaning 
the grease from the wheels and chassis 
with a kerosene spray. The car is 
then dried by compressed air. 



Oil-Tanks Now Filled by Compressed Air 



IN garages that have a compressed-air equipment for 
inflating pneumatic tires, no hoists, inclined skids, or 
waste of oil in splashing are necessary in filling oil-tanks if 
the new barrel-discharging bung 
illustrated herewith is employed. . ^ . .. . 

All that is necessary is to insert 
the bung, attach the air hose, in- 
sert the outlet pipe inside the 
tank, and turn on the air. Fur- 
thermore, it is not necessary to lift 
the barrel off the floor. 

The bung is cone-shaped and 
threaded on the outside. Because 
it is cone-shaped, it can be made 
to fit any size of bung-hole by 
simply screwing it in a trifle 
farther. It makes an air-tight 
connection in the barrel. The 
bung itself is made of metal, and 
has inserted through it a pipe, the 

lower end of which is telescoping By thj^ method the oil 

so as to extend clear to the bottom vice container without 



of any barrel. The upper end of this pipe extends 
through the top of the bung and has attached to it a 
piece of flexible hose several feet long to reach from the 
bung to the opening in the top of 
the storage-tank. 

The compressed air is led inside 
of the barrel to be emptied 
through a hole drilled near the 
top of the bung and coming out 
near the bottom. When the air is 
turned on, it forces the oil up 
through the telescoping pipe and 
out through the discharge hose 
into the tank. Less than five 
pounds pressure is sufficient to 
empty an average barrel in a few 
minutes. If a faster speed of dis- 
charge is desired, a greater pres- 
sure may be applied without 
difficulty, inasmuch as there is 
is discharged into the ser- always an immediate outlet for 
collecting foreign matter the oil. 
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© I'rMn IlluptrBtiiiK Horricc 

Instead of coal put an oil-burner in your 
range and connect it with a pressure-tank 

Making the Coal Stove into 
an Oil-Burner 

SINCE oil is tolerably cheap, change 
your coal stove into an oil-burner. 
The picture ilustrates how it may be 
done. The tank is filled with air com- 
pressed by a tire-pump. The lower 
part of the tank contains the oil reser- 
voir. When the valve is opened 
the compressed air forces the oil 
through a flexible copper tube into the 
burner. The oil is blown in the form 
of a fine spray into the fire-box, where 
it burns with a hot flame. 

The burner is placed on the grate of 
the fire-box, and the copper feed-pipe 
is passed through the draft shutter of 
the ash-box and the bars of the grate 
and connected with the burner. 
Whenever the pressure becomes too 
low, a few strokes of the piston of the 
tire-pump will send the hand of the 
pressure-gage to the desired figure. 



Popular Science Monthly 

Cutting Iron Plates into Ribbons 

ROLLED iron or steel plates, as well as sheets of other 
metals, from the thin sheet-iron used for stovepipes to 
the heaviest plates of which boilers, tanks, etc., are made, 
are cut with shears. Formerly straight-edged cutters, 
operating on the same principle as the two blades of a pair 
of scissors, were used for that purpose. More recently 
rotary shears have taken their place. 

A heavy steel disk with a sharp cutting edge is rotated 
against a stationary straight edge of hard steel. The plate 
to be cut is passed between the rotating cutting disk and 
the straight edge against which it bears. The disk, which 
is pressed against the plate with tremendous force, cuts 
through the metal as the cutter of the trimming wheel 

used by photographers cuts 
through the paper of a pho- 
tographic print. 

When long strips are to be 
cut, the line along which the 
cut is to be made is marked 
on the plate with chalk or 
paint, and the workmen op- 
erating the shears must fol- 
low the prescribed line very 
carefully. 

The rotary shears shown 
in the picture are provided 
with a device that facili- 
tates the task of follow- 
ing the cutting. A line 
pointer connected with a dial 
is placed a short distance 
ahead of the cutter, and the 
workman stationed at the 
cutter keeps the point of the 
instrument on the line. 

The man who is feeding 
the plate to the cutter 
closely watches the indicator 
dial, which tells him by the 
position of the hand when- 
ever the cutting line de- 
viates from the plane of 
the cutting edge in either 
direction. 




The operator can tell from the indica- 
tor dial which way to shift the plate 
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Pack the Barrel Tightly 

IR bubbles in a barrel of cement are just as harmful as 



air bubbles in a jar of preserves. Of course they 
don't make the cement ferment, but they do collect in the 
top or at the sides of the barrel as the cement settles down, 
and makes the barrel weak. At the points where there is 
nothing but air beneath the staves a barrel can- 
not withstand a blow. A little rough han- • 
dling will soon smash it and scatt 
cement. What is the remedy? 

Thomas Edison, on entering th 
cement business, quickly soh'ed 
the problem. Shake down the 
barrel as you fill it, says he, and 
the air bubbles will disappear. 
You have often done the same 
thing when you filled the flour 
can. 

But barrels filled with ce- 
ment are too heavy to shake 
by hand, and so in the Edi- 
son plant a machine is used 
for the purpose. The packers 
place the barrel on a platform 
and shake it mechanically. 




The cement in the barrel was packed so tightly, to 
exclude air bubbles, that at the end of a journey it 
remained firm when the staves were broken away 



Finding Oil with Electricity 

ELECTRICAL instruments of sufficient sensitiveness 
can be used to detect the presence of oil-bearing 
regions when the oil is not far from the surface. In this 
case the usual current transmitted through the earth is 
measurably stopped by the insulation afforded 
by the oil, and the interruption to the flow of 
the current from metalliferous regions 
thus to indicate the intervening 
ers of oily material or oil as an 
isolating medium. But some of 
the greatest reservoirs of oil exist 
at such depths that they would be 
beyond the range of the electri- 
cal detector. For deep wells 
the instrument is then in- 
effective, but it can be used 
satisfactorily where the oil is 
near the earth's surface. 

The use of the instrument 
to detect the presence of 
metals is well known, but it is 
the diverted application of the 
metal-finder that serves now 
as an oil locator. 
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Making Ships of Puffed Brick . 



'CONCRETE for ship work must be lighter than the 
hundred and fifty pound per cubic foot mixture 
commonly used, if the concrete ship is to compete com- 
mercially with wood and steel vessels. Puffed brick is a 
mixture of cement and other ingredients forming a concrete 
that is just as strong as the ordinarj' kind made with 
cement and crushed stone, but that weighs about one 
hundred and ten pounds to 
the cubic foot instead of one 
hundred and fifty pounds. It 
is an artificially burned clay 
or shale uniformly filled with 
small non-connecting cells. 

The basic clay from which 
it_is, formed becomes plastic 
when heated in a kiln to a 
temperature of between 1,800 
and 2,000 degrees, and forms 
a coating that retains the 
gases generated by the de- 
composition of the contained 
compounds under heat. This 
expanding gas puffs the brick 
or the clay ball to several 
times its original size. While 
pufifed brick is full of holes, it 
is not porous. 

Thus made, the puffed 
brick is ground to a uniform 
size and mixed with cement to 

form concrete, which is poured into the form to mold the shape 
of the ship in the ordinary manner. Following the latest 
develooment in forms for building construction, those forms 
used for ship work are now generally made of metal and 
hinged with bolts, so that they can be opened up and moved 
along as soon as the concrete hardens. After a launching, 
the forms are replaced, the steel reinforcing rods placed, 
and the pouring of another ship begun. 

One of the latest types of concrete ship in which the 



A 7,500-ton oil-tanker 
is one of the latest 
concrete ships to be 
made of puffed 
brick. Contrary to 
steel ship practice, its 
engines and boilers 
are placed amidships 





In building ships of the new puffed brick concrete, t'-e ribs are 
placed close together, just as in the construction of steel ships 



pufifed brick concrete has 
been used is the 7,500-ton 
oil-tanker a diagram of which 
appears above. It and its 
companion ship, a 7,500-ton 
cargo vessel, are the two 
largest stone boats that have 
ever been attempted. The 
tanker is 420 feet long, and, 
contrary to conventional steel 
ship practice, has its 2,800- 
horsepower reciprocating en- 
gines and boilers placed amid- 
ships instead of aft. This 
more desirable location was 
tightness of the shaft tunnel or 
the engine to the propeller is 
of concrete than with steel 



Try a Sample, Lady? 

HAMBURGER steak in a can on a shelf 
in the grocery store isn't nearly so at- 
tractive as a sample of it served on a fancy 
plate, with a shiny new fork to eat it with. 

Realizing this, a large canned meat com- 
pany has supplied its sales-people with 
sample cases containing various canned 
meats, canned heat, plates, spoons, and 
knives. They set up their cases in the 
corners of grocery stores and feed morsels to 
customers. After one mouthful the sampler 
may become a confirmed buyer. 




If you wish to gain new customers, 
tempt them with samples of your goods 



chosen because the oil 
alley from the rear of 
more certain when made 
plates. 

The system of framing in the tanker is much the same 
as in steel ships, the frames or ribs being placed close to- 
gether. Two longitudinal bulkheads extend for the clear 
length of the vessel from the forward to the aft collision or 
cofiferdam transverse bulkheads. 

A Motor-Turned Screwdriver 

TWIST, turn — you struggle with a screw- 
driver. It keeps slipping out of the 
groove. How about the man in the shop 
who must drive a great many screws in a 
day — does he have the same trouble? Not 
if he uses one of the new electric screw- 

The motive power is supplied by a small 
motor of one half horsepower or less, which 
may be suspended from the ceiling or 
fastened to the top plate of a metal stand 
resting on casters. The motor 
may be connected by a plug and 
cord with any conveniently lo- 
cated electric-light socket. A 
flexible shaft connects the motor 
with the screwdriving tool. 

The edge of the screwdriver is 
placed in the slot of the screw, one 
hand of the workman holding the 
handle, the other steadying it by 
grasping the ratchet handle. 

When the handle is pressed 
down against the head of the 
screw, the screwdriver engages 
This power screwdriver is a friction clutch at the end of 
lubricated with machine ^^e flexible driving shaft and 

oil mstead of elbow-grease, , ... j - . • ii. 

and saves a great deal of revolves rapidly, dnvmg in the 
valuable time in the shop screw to its shoulder. 
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There were portholes at regular intervals in the upper surface; This picture of a starch-dust explosion was taken in spite of the 

these were closed just before the flour dust was exploded fact that the photographer was temporarily stunned by the force 



Watch Out for Flour and Starch 

EXPERIMENTS carried on by the Department of 
Agriculture prove that the dust of starch and flour 
will explode with greater force than that of a coal-dust 
explosion. A 200-foot steel cylinder was prepared, one end 
of which was left open, while the other was closed except 
for a small hole against which a specially made "cannon" 
was placed. 

First, coal dust was spread on shelves inside the cylinder. 
The cannon set off a charge of gunpowder in the cylinder, 
and the coal dust exploded with a roar. After the cylinder 
had been cleaned out, flour dust was placed in it. When 
this was set off, the blast was far more violent than the coal- 
dust blast. 

The starch-dust explosion was the worst of all. It shook 
houses three miles away. The earth trembled; the 
engineers who were watching the explosion were thrown to 
the ground; and the photographer who was taking pictures 
in a telephone-booth a hundred feet away was temporarily 
blinded and stunned. 



A Monster Steel-Rolling Machine 

o 




Hitch Your 
Rubbers to 
Your Shoes 



DID 
los 



This fastener will attach your rubber 
to your shoe, so that you can't lose it 
in the mud without also losing the shoe 



kNE 



of the largest machines 
ever built for rolling steel 
plates is shown here. It is what 
is known as a 180-inch plate mill, 
and it has been built by an Ameri- 
can company for the Imperial 
Steel Works at Kobe, Japan. Its 
over-all height is thirty feet three 
inches with the rolls together, and 
thirty-three feet three inches with 
the rolls apart. Its total weight 
is 592 tons. 

The rolls are steel forgings 49 
inches in diameter, and weighing 
sixty tons. Forged steel rolls are 
used because of the almost 
prohibitive prices asked 
by roll manufacturers 
for chilled rolls of that size. 
* The preheated red-hot 
slabs of steel are brought 
up to the rolls of this ma- 
chine by special apparatus 
and are then passed 
through the heavy rolls 
until a plate of the desired 
thickness is produced. 




Hot slabs of steel are passed through this great rolling- 
machine until they have reached the required thickness 
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you ever 
lose your rub- 
bers in the mud? 
Perhaps you don't 
live in a muddy 
place, but there are 
others who do, and 
they may be glad 
to hear that Mr. 
Philip Lettre, of 
North Attleboro, 
Mass., has invented 
a rubber-protector 
that makes it im- 
possible for a rub- 
ber to come off 
without taking the shoe with it. 

The protector consists of a spring 
with a hook at one end and a sharp 
pointed fastener at the other end. 
You pierce your rubber with the point 
of the fastener, and bend the point up 
over the back face of the fastener. 
Then you slip the hook over the top of 
your shoe. The spring between the 
two will stretch about half an inch to 
allow for adjustment. 



How to Grow Tall 

to bed and grow tall. It has 
been proved by experiment 
the average person gains al- 
three eighths of an inch in 
height after a night's sleep and 
shrinks the same amount dur- 
ing the day. 

A long stay in bed not in- 
frequently increases percep- 
tibly the height of invalids, 
and it is also true that the 
more rest a young child has 
the taller he will grow. 
The reason for all this is that 
the weight of the head when we 
are standing erect compresses the 
spine. 
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It would take the lifting power of four thousand men to do the 
work of this lofty steel giant, which was built at the League 
Island Navy Yard, and is said to be the world's largest crane 



Juggling Heavy Loads 
in Mid-Air 

I MAGINEagiant having the lifting 
power of four thousand men, 
whose head is 230 feet above the 
ground and whose arms could reach 
outward 190 feet, and a very clear 
idea of the size and strength of the 
massive crane that was built at 
the League Island Navy Yard can be 
obtained. 

Four locomotives, each weighing 
100,000 pounds, can be juggled in the 
air at one time by the huge crane. Its 
great mechanical arm reaches out- 
ward and picks up one or more of the 
locomotives at a distance of 190 feet, 
dangles it in the air 141 feet above the 
ground, and sets it down at a distance 
of 41 feet from the central supporting 
arch. 

With the power of this mechanical 
giant the Egyptians could have built 
the pyramids in short order. The 
temple of Karnak, with its massive 
blocks of solid rock, could have been 
piled up with ease if this giant crane 
had been at the beck and call of the 
builders. 

What great achievements may not 
be expected in the future when 
it is employed lifting weights to the 
height of a city skyscraper? 

With empty hands the steel crane 
can operate at a speed of ten feet a 
minute: but when it carries a heavy 
load, the rate of about two and a half 
feet a minute is required for its 
operation. 





One of the 100,000-pound loco- 
motives being juggled in the 
air from the strong cables of 
the giant crane. What a thrill- 
ing ride to take in mid-air I 



In the picture at the right: 
Getting ready for a swing in the 
air. Compare the size of the 
tackle with the size of the men 



Compare this giant with the man. It is a 
giant crane that can dangle four locomotives 
in mid-air, whose brawny arms of steel can 
reach outward from 41 to 190 feet, and 
can raise a heavy weight to a height of 
141 feet. The giant stands 230 feet high. 
It is capable of lifting 400,000 pounds 
to the height of a ten-story building 
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Blindfolded by Clear Glass 



Ordinary spectacles saved this 
man's eyes from ultra-violet rays 

By Charles Magee Adams 



"I'll tell the world I 
wouldn't wear 'em if I 
didn't have to," he 
said as he gave the 
unwelcome lenses a rub 
and jammed the frames 
back over his ears 



BUD BRADY, chief lineman for 
the North Fork Hydroelectric 
Company, thrust open the door 
of the Centerdale substation, dived in- 
side, and slammed the door behind him 
in the face of a pursuing blast of rain. 

"Well! Caught you, did it?" Ike 
Reed, the station attendant, greeted 
him from the near end of the purring 
motor-generator in the middle of the 
room. 

Bud did not reply. Leaning his wet 
back against the door, he jerked off a 
pair of large shell-rimmed spectacles 
and reached into a trousers pocket. 
"Darn glasses, anyhow!" he growled, 
fishing out a dry handkerchief and 
rubbing the rain-splashed lenses with 
irritated vigor. "When it rains they're 
wet and get streaked; when it's hot 
they sweat and get streaked; when it's 
cold they steam and get streaked. 
They must think all I got to do is 
stand around and rub 'em all day." 

Ike nodded. "Yes, I guess it is a 
lot o' trouble," he agreed. 

Bud grunted: "You don't know 
anything about i\. You don't have to 
wear 'em. I'll tell the world I wouldn't 
wear 'em if I didn't have to!" and he 
gave the unwelcome lenses a final rub 
and jammed the frames back over 
his ears. 

"Pretty fair little storm," Ike re- 
marked, with an amiable desire to 
change the subject. 

Bud wrinkled his nose to force 
his glasses into position. "Thought I 
could make it here before she 
broke, but she caught me about 
a mile out." He shook the 
water from his shirt. "Liked 
to drown me and the flivver. 
There's going to be some light- 
ning too." 

And there was. Scarcely had 
be spoken when above the 



drumming boom of 
rain on the roof there 
came a sharp crack- 
ling report from the 
switchboard at the 
opposite end of the 
long concrete room. 

"We'll have some 
fun now," Ike sighed 
ruefully, and turn- 
ing ran back to the 
switchboard. 

The flash proved 
to be merely a small 
affair which had 
come in over the 
33,000-volt high-ten- 
sion line suppljnng 
Centerdale from the 
water-power station back in the hills. 
It had jumped the horn-gap arresters, 
and Ike, with a glance over the switch- 
board to assure himself that every- 
thing was as it should be, returned to 



where Bud had seated himself beside 
the front window and watched the 
rain swirl around the little service car 
parked outside. 

Scarcely had he seated himself when 
there came a vicious crackling report. 

"There's going to be fireworks," 
Bud announced. "Guess we'd better 
both takS a hand," and he ran back to 
the switchboard with Ike. 

The second flash too had jumped the 
horn-gap properly, but Bud and Ike 
had no sooner made sure that every- 
thing on the wide switchboard panel 
was in a proper condition when a third 
came — a long ripping flash; and after 
that the flashes came in with machine- 
gun rapidity. 

Side by side the chief lineman and 
the station attendant worked for five 
fast minutes: resetting the circuit 
breakers when they were tripped, 
opening and closing switches, doing 
everything in their power to protect 




" Wliat'? the matter?" he 
yelled above the noise of 
the fire. "Eyes! My 
eyes!" Ike answered. 
"Don't mind me! Get the 
fire!" Bud saw his ccm- 
panioii fall back, with 
his iiands over iiis eyes 
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the lines and equipment from the 
storm and still maintain service. And 
all the time from the fifty miles of 
transmission line reaching up the 
North Fork valley the flashes con- 
tinued to arrive. 

Then it slackened. For a half 
minute there was no flash at all, only 
a single feeble flicker — for a whole 
minute simply the drumming of the 
rain on the roof. 

"Shame it ain't the Fourth o' July," 
Ike grinned, mopping the perspiration 
from his forehead. 

There was a blinding flash — a crash- 
ing report — and a huge, vivid ball of 
flame burst from the maze of con- 
nections and cables behind the switch- 
board, seemed to poise for an instant, 
and then broke into shooting blades of 
fire. 

Bud knocked out the secondary 
switch, and leaped for the fire ex- 
tinguisher on the wall at his side of 
the board. Ike knocked out the 
motor-generator switch, and leaped at 
the fire extinguisher hanging at his side 
of the board. Together they charged. 

This had been no ordinary flash — 
not even an ordinary big flash. From 
one to another of the three 33,000-volt 
leads it had danced; and now, as the 
men at the power-house back in 
the hills turned on the current after the 
momentary shutting off, a long tongue 
of arc licked from one to another of the 
conductors in its wake. 

Bud pointed the nozzle of his fire ex- 
tinguisher at the mass of crackling 
flames and twisted the release valve 
to the open position. He saw Ike 
turn a hissing stream of liquid from 
his extinguisher, miss the fiery target 
by a yard, wave the stream crazily 
along the wall two yards from the 
blaze, and then, dropping the extin- 
guisher to the floor, fall back two paces, 
hands over his eyes. 

"What's the matter?" he yelled 
above the noise of the fire. 

"Eyes! My eyes!" Ike answered. 
Don't mind me! Get the fire!" 

And Bud . obeyed. Until there was 
only a feeble trickle left in either of 
the two extinguishers he played their 
streams straight at the heart of the 
flames. 

He was a bit dazzled 
by the glare, but his 
sight was not im- 
paired. Yet, as the 
arcing subsided into a 
dully glowing mass of 
scorched tangled con- 
nections, he turned 
and found Ike grop- 
ing blindly along the 
wall, ten feet from 
where his chair was. 

"Ultra-violet rays, 
my boy," Dr. Vernon, 
the company physi- 
cian, announced a 
half hour later as he 




There wa» a blinding flash, and a huge, vivid ball of flame burst 
from the maze of connections and cables behind the switchboard 



straightened from above Ike and 
patted a thick bandage into position. 
"You'll be all right before long if you 
just keep quiet and in the dark." 

Bud, reaching for the motor-gener- 
ator switch after rigging temporary 
connections to restore immediate 
service, turned. "Ultra-violet rays?" 

"Yes; light rays from the arc, you 
know," Dr. Vernon responded. 

"Then why didn't they get me too?" 



Do You Know a Story Like This ? 

TNVENTION and adventure have gone hand in hand ever since the time 
when the first man pushed a log into the stream and climbing astride 
went boldly navigating. Modem science has ringed the world with 
romance in which the machine joins with man in playing the star part. 

Perhaps you know such a story. If you do the Popular Science Monthly 
wants to print it. Remember that the story must relate an actual hap- 
pening; that it must tell of how men overcame adversity, or escaped from 
danger to themselves, or saved others by the aid of their inventive powers or 
their skill in handling mechanical appliances. Not over 3,000 words should 
be used in the telling, and the more you can cut your story below that 
mark and keep a clear and interesting narrative the better chance your 
manuscript will have of acceptance. Payment for these stories will be 
above our regular rates. 



Bud demanded. "I saw just as much 
arc as he did, and my eyes are weak." 

The physician nodded. "But you 
wear glasses," he countered. 
Bud frowned, puzzled. "Yes." 
Dr. Vernon smiled: "Any ordinary 
glasses will filter out the ultra-violet 
rays. They're all that saved you." 

Bud frowned and looked at Ike, 
lying back in a chair, his eyes heavily 
bandaged. Then he slowly removed 
his shell-rimmed spec- 
tacles, held them up, 
and carefully wiped a 
splash of grease from 
one lens. 

"Glasses, I take it 
all back," he said with 
respectful humility. 
"You win. After this 
you can just steam 
and sweat and streak 
all you darned please 
and I won't kick or 
say a word, 'cause you 
sure saved my bacon 
in this here little old 
sub-station," 
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Contests — But 
Not for Money 

Speed and endurance 
often mean bread and 
butter as well as sport 




Thf man who can scramble to Ihe 
top of this great ball and stay there 
wins. The winner is here perched 
on top of the ball, while the men 
who are holding it keep turning it 
and throwing it up and down, the 
man on top never losing his place 



Here are three one-armed 
men in a race to see which 
can dress first. At the 
Walter Reed Hospital, in 
Washington, all kinds of 
queer contests arc held 
by convalescent soldiers 



On the last Fourth of 
July, before a large audi- 
ence, two gangs of husky 
convalescents, each carry- 
ing a spouting fire-hose, 
approached each other. 
The first to let go would 
lose the battle for his 
team, so they all held on 
as long as they could 





Three patient victims, ready to take part in the bar- 
bers' contest. They are about to be given the quickest 
shave and hair-cut they ever had. The winning 
barber did his bit in six minutes and fifteen seconds 



This miner won a contest by drilling a hole fifty-six 
inches deep in seven minutes. At the word "Go" he 
made his pipe connections, turned on the air and 
water, jumped back to his machine, and began to drill 
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Could You be a Motorman? 

Are you color-blind ? Are you nervous? Do you think quickly? 



John Smith wants to be a motorman. In 
one test John is told to take hold of two 
upright rods.which suddenly begin to slide. 
John's power of decision is determined by 
the quickness with which he stops them 





Next John takes his place 
in front of a board that 
shows six trolley cars 
meeting at a crossroads. 
He watches the cars 
very closely. An electric 
switch is turned on and 
the cars light up with dif- 
ferent signals. John must 
quickly pick the car that 
is entitled to start first 



How sensitive are your 
joints? If you asked John 
this, he would take one 
look at you and run. Yet 
this muscular sensitive- 
ness must be determined 
before John gets his job. 
One method of doing this 
is to have him turn a 
crank into various posi- 
tions without touching the edges of the slot. 
Every time the crank touches, a bell rings 




In a test for vision John is given a large iron E mounted on a heindle. 
Another E flashes up on a stand several feet in front of him. John 
must immediately adjust the E in his hand until it is in exactly the 
same position. In the picture the E is shown lying on its back 

4S 



A motorman must find his way in the dark. 
Here is John with his head in an oblong case. 
When he is accustomed to the darkness, he ' 
rapidly calls out the names cf objects he can see i 
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To determine the amount of carbon in a particular piece of steel, fine drillings of the 
steel are weighed, then placed in a furnace, heated, treated with oxygen, and the 
resulting carbon dioxide is collected in bulbs, which are weighed before and after 

Making Steel that Is Hard or Soft 

ALL steel contains a certain percentage of carbon, which 
largely determines how hard a steel is or may be 
rendered. For instance, tool steels contain about L25 per 
cent of carbon, while steel rails will average from .50 to .75 
per cent carbon. The mild or soft steels range down to 
.10 or .15 per cent carbon. 

It is generally necessary to determine the percentage of 
carbon in any steel. The apparatus above is for this pur- 
pose. Fine drillings of the steel are obtained, weighed, and 
placed in a porcelain dish, which is placed inside of one of 
the two round furnaces at the center of the table. These 
are electrically heated, bringing the drillings almost to the 
fusion point. 

t » While at this high temperature a stream ol oxygen from 
the tank in the corner is allowed to pass over the drillings. 
The oxygen burns the carbon out of the steel, forming 
a gas, carbon dioxide, which is collected in the bulbs to the 
left of the furnace. These bulbs are weighed before and 

after, and the in- 
crease in weight re- 
presents the carbon 
dioxide. 




This shoe has a wooden sole and uppers 
made of a fabric material ; they are joined 
by fish-line and cemented together. The 
heel is of rubber. Thus the shoe is 
an absolute non-conductor of electricity 
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The Shoe that Won't' 
Strike Sparks ^ 

IF you should see a track-walker 
deliberately step on the third 
rail, don't faint. He may be 
wearing shoes with wooden soles — 
and wood is a non-conductor of 
electricity when it's drj'. 

A new wooden-soled shoe is 
being turned out by a manufactur- 
ing company in Norway, Maine. 
The sole is made of polished 
maple, basswood, or elm, and is 
treated with oil to make it water- 
proof. 

It is made in one piece and is 
shaped like a rocker with a groove 
running around the edge. The heel 
is of rubber, and 
is attached to 
the sole, not by 
nails, but by 
fish-line. This 
fish-line is also 
used to draw the 
uppers to the 
soles, which are 
cemented to- 
gether. 



Check Your 
Hat, Sir? 



THE 
perit 



p r o s - 
perity of the 
coat-room boy is 
threatened by the 
invention of a me- 
chanical coat- 
checker that will 
guard your coat, 
hat, and um- 
brella for one 
cent. -t 

You hang all 
three on hooks 
and clamp them 
firmly in place by 
means of lockinj; 
arms, securing; 
them by means of 
a key. The lock- 
ing arms are 
geared together. 

To get back 
your belongings 
you insert a cent 
in a slot over the 
keyhole, where- 
upon the key will 
turn in the lock. 




Trying Out Our Navy's Lines 

BEFORE a battleship is built Uncle Sam wants to be 
sure of her speed. Of each ship a model is built of wood 
in strict accordance with the lines of the design, and at a 
reduced scale. This dummy, about twenty feet in length, 
is carefully tested in a basin specially provided. 

The wooden models are placed in the basin and are 
towed back and forth through the water by an electri- 
cally actuated carriage which spans the water basin and 
runs on tracks placed on each of the long sides of the tank. 
The observers whoj make the tests occupy a booth in 
the center of the carriage, where the instruments used in 
the trials and the various controls are assembled. 



A mechanical 
coat-checker 
that guards 
your coat, hat, 
and umbrella, 
retumingthem 
for one cent 




In this testing basin at the Washington Navy Yard, the second largest in the world, 
models of all naval ships are tried out carefully to guard against errors of constructior 
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Ink-sticks instead 
of liquid ink are 
used by this pen; 
the stick fits into 
a groove in the 
pen, and is mois- 
tened with water 



Buy Yourself an 
Ink-Stick 

BLOP! You've ruined 
your letter with a 
great ink-spot. Ah, but 
there is a new inkless 
pen. In it ink-sticks are 
used. The stick fits 
into a groove in the pen. 
Moisten the stick in 
water, and the stick will 
dissolve enough ink to 
write a full-paged letter. 

This ink-stick was 
invented by Dr. John 
C. Olsen, a chemist 
connected with the 
Polytechnic Institute 
of Brooklyn. The pen 
holder designed for the 
ink-stick has a chamber 
at the end for holding 
two extra sticks. Thus 
you needn't worry about 
the supply running out. 

The manufac- 
turers say: "It 
is the only pen 
that has been 
weaned from 
the bottle." 




The aviator 
wings close 



in the bow of this seaplane has just hurled down a white pigeon — folding the 
to its body so that they would not open before the bird cleared the 



pigeon s 
atrplsuie 



They Built Their Air Flivver 

A SMALL one-man carrying biplane has been designed 
and built by students of the Aviation Mechanics 
School at Great Lakes, 111., from the usual materials, wood, 
wire, and canvas, and equipped with a tw^o-cylinder air- 
cooled motorcycle engine. They also flew it successfully. 
It has a wing spread of not more than sixteen feet and 
a total weight of three hundred and fifty pounds. 

We used to despair of ever seeing a successful "airmotor" 
of minimum weight. These students simply purchased a 
bicycle engine. 

No material is found in their structure that was not 
available years ago. Thus they have strikingly revealed 
what all airplane inventors neglected in the early days. 
They saw that the most obvious requirement is a 
body and wing structure that cleaves the air with a min- 
imum of effort, with everything hidden in that "body." 




This one-man biplane is the product of students at the Aviation 
Illinois. Its weight is three hundred and fifty pounds and its wing 

4S 



The Seaplane's Carrier-Pigeon 

THE aviator in the bow of the seaplane reached over the 
side and hurled out a small white object. It shot 
straight down for about ten feet; then it opened, circled a 
few times, and disappeared. It was a carrier-pigeon. 

Before the aviator let go he made sure that the pigeon's 
wings w ere tucked in close to its body so that they wouldn't 
open up before it had cleared the airplane. When the 
pigeon had righted itself and taken its bearings, it headed 
straight for home. 

In spite of modern invention, the carrier-pigeon has lost 
none of its business. In fact, it is more in demand than 
ever. It is used by forest rangers to report fires. During 
the war pigeon raising and training was carried on near the 
front. Many a despatch-bearer started out with a pigeon 
in a basket on his back. Not only did the soldiers use 
pigeons, but practically all aviators made sure that there 
was a pigeon tucked away in their 
airplanes before they started out. 

One striking tale of a pigeon 
saving the crew of a seaplane at 
the cost of its own life is told by 
the pilot of a British airplane. 
The seaplane was making its way 
home after a long-distance trip, 
when it ran into a fog-bank. A 
few minutes later the engine 
missed, and then stopped alto- 
gether. The pilot was forced to 
land in a rough sea. He wrote 
down his approximate position, 
slipped the paper into the tube 
attached to his carrier-pigeon's 
leg, and released the pigeon. He 
had little hope of rescue because 
of the blinding fog. The pigeon 
battled its way home. It died im- 
Mechanics School in mediately after, but the crew of 

spread is sixteen feet the airplane were saved. 



They are Going West for a 
Separation 

THESE two are really one, 
thoueh they hope soon to be 
separated. Not that they, love each 
other less, but they find life together 
very . uncomfortable. They are 
joined just below the shoulder ard 
have been that way throughojt 
their thirteen years of life. 

They are the sons of Mr. and Mrs. 
Marco Godino, Filipinos now living 
in Washington, and they plan to go 
to a surgeon in the West to be 
operated on. 

' Fortunately, they are very good 
friends as well as brothers, and 
their life together has not been un- 
. bearable. Their chief 
difficulty is encoun- 
tered in walking. One 
of them must always 
go backward. How 
do they sleep? We 
have given up trying 
to guess. 

.Abnormalities of 
this kind are due to 
deviation from the 
normal development 
of the embryo. Just 
why these deviations 
occur has not been 
discovered. Usually 
dwarfs, giants, and 
deformed children are 
born to normal par- 
ents. But should two 
similar freaks mar- 
ry, it is believed 
that the children 
would inherit the 
freakishness. 

You Would Probably Be 
Arrested for This 

IF you used the American flag 
as a sheet to cover yourself 
with, someone would find it out, 
tell a patriotic society about it, 
and they would loudly protest. 
On the contrary, a pony that 
does the same thing on the stage is 

The pony's name is Julius Caesar, 
and subtracts figures, and always 
finishes his act by waving the 
American flag and then crawling 
under it. 

Julius was an incubator 
baby. He was kept alive 
for eleven days in a box 
lined with pillows, and 
carefully fed with milk at 
regular intervals, before he 
was pronounced normal. 





Apricot Pits for Dyes 

A.MERIC.'VN chemists have found 
that apricot pits are very useful in 
dye-making. The pits are spread out on 
the ground to dry, then shipped to fac- 
tories, where the kernels are removed. 
The kernels are then crushed to extract 
the oils and chemicals, from which the 
dyes are made. During the war the shells 
were used in gas-masks, and now 
they are being _used as fuel. 




loudy applauded. 
He fires guns, adds 



Opening the Door Connects 
You with "Central" 

WE have heard about making 
ships out of concrete, and 
other innovations in the use of con- 
crete. Here is a brand-new use 
for this vastly serviceable material. 
Railway telephone booths, numerous 
along the lines of many railway sys- 
tems, are likely to become stand- 
ardized in the form of neat little 
structures of concrete, just large 
enough to accommodate one person. 

The new concrete telephone-booth 
is so arranged that when the door is 
unlocked and opened the connection 
is automatically made 
and the time of wait- 
ing for "central" is 
minimized. When 
the door is closed the 
connection is broken. 
A panel door with 
glass provides suf- 
ficient light for the 
interior. These con- 
crete booths are more 
ornamental in the 
landscape than some 
of the wooden struc- 
tures. 

When an emergen- 
cy call must be made, 
there is no delay in 
getting the message 
through. The rail- 
w-ay employee rushes 
to the little booth and 
has merely to unlock 
the door and open it. 
When he takes down 
the telephone he finds 
the operator all ready. 

Tiny Model Houses Show 
What You'll Live In 

L'ILD your own home!" 
Vou are always seeing 
signs like this one. Did you ever 
try it? Those who have know 
that a liouse seldom turns out 
the way it was expected to. The 
plans seem so diilerent from the finished product. 

For this reason, many architects now build a small 
model of the house planned and set it up in surroundings 
identical with those in which the house will be located. The 
materials and colors used in the model are the same as 
those of the house to be lived in. Thus you are able to 
judge whether it is the house you really want. 

Such a little house is shown below. Though at first 
t looks like the makings of a .Japane.se garden for 
go'jdfish to play in, a careful study of it will con- 
vince you that it is a typical country house. 




4f 





The Launching of an Automobile 

WHEN an automobile is launched, it is assembled on trucks 
that are mounted on wheels that run in tracks on the floor. 
When the car is ready for launching, the motor is started and 
the trucks are wheeled backward until the rear wheels of the car 
strike an inclined path. Then the man at the wheel throws the 
gear into reverse and the wheels 
turn round, taking the car back- 
ward until it rests on all fours. 

It's a much simpler operation 
than launching a ship. 
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Barberry Chickens in a Canadian Garden 



Use a Pulley to Hoist 
Your Flag 

USUALLY a pulley line is hung 
from somebody's kitchen win- 
dow to somebody else's, and on it 
is hung wet wash. But pulley lines 
are good for other things besides 
wash — flags, for instance. 

The flag shown below rides up 
and down on a pulley line — hal- 
yards they would say in the Navy. 
This is a great improvement on the 
usual flag rope, which 
has to be secured in 
place, awning fashion, 
every time the flag is 
lowered or raised. By 
using a pulley, it is no 
trouble at all to lower 
the flag half-mast when 
some important public 
person is mourned. 

As yet, this flag-pole 
is in its infancy, being 
small enough to fit on 
a library table. 



TMAGINE trimming yew, barberry, white-thorn, and 
■*- golden holly trees so that they cleverly assume the shape 
of fowls and other objects ! Thirty years' e.xperience in the 
art has enabled the man whose hobby this has become to 
reach a high state of perfection in the work. In the gardens 
of Mr. W. J. Pendray, at Victoria, B. C, the visitor is en- 
tertained by a sight of such marvels of tree-trimming. 

Tree-trimming is not a task for the amateur. It re- 
quires years of diligent and studious attention to the 
particular requirements of the trees. When a definite 
shape is the aim of the gardener, successive trimmings 
from time to time must be done with this ultimate form 
in view, and at last the leaves seem almost to grow to 
accommodate the trend of the gardener's conception. 

^ Publishers Photo Service 



How They Clear the Rails in Berlin 

ingenious arrangement for cleaning ice, snow, and dirt 
from the rails of a street-car system consists of a metal rake, 
with a fan-shaped arrangement forming a steel frame. At its ex- 
tremity are two strong spikes, each fitting into a groove of the 
track. Attached to a street-car, the apparatus is shoved along 

the track, the spikes digging out 
any obstruction of dirt or ice. 

Ordinarily, scores of men with 
picks and shovels are needed for 
this job. 




This Poor Fish Has 
No Tail 

poOR fish! What constitutes a 
i poor fish, anyway? Obvi- 
ously the carp shown below is 
one: for he hasn't any tail at all. 
And the general belief is that he 
didn't lose it in a fight, but was 
born without It. 

Think of the difliculties this fish 
must have encountered in learning 
to swim! A fish uses its tail both 
as a rudder and as a 
propeller. Without 
either the carp was 
decidedly handicapped 
and had to overwork 
his fins. 

Perhaps this lack of 
a tail led to his being 
caught. 




i 




47. 



Popular Science Monthly 



Now the X-Ray Has Gone into 



nnHE uncanny property that X-rai/s 
*• hare of penetrating substance.t, 
whether they are transparent or not. Ii 
now turned to practical accmnil. 
If the X-rays can ilixcorer just trheic 
the safety pin hnlged that ImiIii/ 
swallowed, why shouldn't it also explore 
the hidden interior of a casting or a 
piece of timber for defects? So British 
scientists hare reasoned, with results 
shown in the collection of pictures on. 
these two iHUjes. 

The X-ray has been used fi dis- 
cover whether there is a flaw or crack 
in a metal weld. The steel manufac- 
turer has radiographed his caxlingn^ 
and forgings in order to localize the 
blow-holes and other concealed ini- 
lierfections. The [airplane ins/jector. 
with the aid of the ray. has searched 
for hidden faults in worh-mannhiy 
that outwardly sati.ijied the eye. 



Here was a casting for an air- 
plane engine that would have 
passed any inspector. Major J. 
Hall Edwards, of the Royal Air 
Force, turned on the X-ray. 
And what did the X-ray show? 
A large blow-hole. Much work 
had been done on the casting 
which would have been saved 
had the X-ray photograph been 
made earlier. But the experi 
ment proved that the time has 
come when the careful manu- 
facturer must add the X-ray 
to his inspecting equipment 



If you suspect a hidden corrosion in 
reason to think that a workman is 





In the box resting on the floor is an 
X-ray tube. Upon it rests a 
wooden member that is to form part 
of an airplane. Upon the wooden 
member a fluorescent screen iS 
placed. The man who is bendmg 
down is looking at the fluorescent 
screen for defects in the wood. 
This is the quickest way of ex- 
amining wooden aircraft parts with 
the aid of the X-ray for defects 



A brave man's life was saved when this X-ray photograph was taken. The internal strength 
of this block was badly fitted; each of the screws had split the wood; the work was alto- 
gether discreditable. And so the piece was rejected. If it had not been for the X-ray it 
might have been a part of an airplane which would have collapsed at a critical moment 
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The X-rays showed a defect in 
the gasoline-feed canal of this 
carburetor, thus 'saving hours of 
effort in locating the trouble 
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the Business of Manufacturing 

the armoring of a cable, if you have 
concealing mistakes, turn on the X-ray 




If you wonder whether there is a 
hiddc'i corrosion in a (jas-cylinder.~ 
if j/oii t u.ipect that yiitla-perrha has 
hrcn adulterated, if ijou hare reasm 
to l>iliiie that a workman i.i clererlij 
concealing l is mistakes or his care- 
lessness — tnrn on the X-ray, 

When a strut or s/iar if an airplane 
is completely covered with fabric, 
veneer, or plywoixl. it is easy enough 
to fool the inspector, lint i/ou can't 
fool the .\'-ray. The detection of one 
such fault with the X-rai/ resulted in 
the rejection of dozens of completely 
finished main iriny-planes in : a 
British factory. In one fuel-tank the 
Tivcts were found to hate heads on the 
outside only. Cracks in the airplane 
timber are sometimes cirierly hidden 
by yluinij a sharini] orer the sand- 
papered surface. The eye overlooks 
them, but not the X-ray. 



In every well conducted aircraft 
factory you will fnl a notice that 
reads: "A concealed mistake may 
cost a brave man his life. ' In 
spite of that, mistakes have been 
concealed. Now comes the X-ray 
to orotect the flyer. Here we have 
pn X-ray photograph of a fuel-tank 
for an airplane. Its defective riveting 
and soldering stand out glaringly 



The wooden skid of an airplane was cut off too short to fit into its socket. 
In order to make up the length, a piece of packing (here marked with an 
arrow) was introduced into the space below. The workman responsible 
thought he could "get away with it"; but the X-rays found him out 



Major J. Hall-Edwards of the Royal Air Force 
photographed loaded rifle cartridges to show how 
the distribution of the lead would influence their 
flight. In the. center is the old round-nosed bullet 
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Dramatizing Geography 

As history unfolds itself on a forty-foot globe 



AT a luncheon-table in San Fran- 
AA Cisco a dozen men— university 
graduates, most of them — talked 
about great-circle sailing. 

"The great circle from Panama to 
Yokohama," said one of them, "passes 
west of San Francisco from one hun- 
dred and fifty to two hundred miles." 

"You're wrong," retorted another. 
"The circle will pass east of San 
Francisco at least two hundred miles." 

No one believed him. Even a small 
school globe did not convince them. 
And so the objector started to prove 
his point by means of a Mercator's 
projection. To his astonishment, no 
one seemed to know how charts are 
made and the real meaning of merid- 
ians and parallels. 

The man who thus set out to 
prove his contention scientifically was 



Marsden Manson, an engineer. As a 
result of this experience, he invented a 
system of breathing life into geography. 
Instead of learning it from dead maps 
and dull text-books, he would teach it 
as a living, changing subject, which in- 
deed it has been in the last five years. 

Mr. Manson makes a veritable mo- 
tion picture of geography. It is pro- 
duced in a kind of theater. Out in 
front is a stage. Presently the cur- 
tains part. A huge globe is revealed — 
a globe forty-two feet in diameter, or 
one one millionth as big as the earth 
itself. 

The globe becomes animated. All 
Europe seems to twist and writhe. 
You see it literally in the geographical 
throes of the terrible war. Germany 
pushes her boundaries into Russia and 
Belgium; Austria her own boundaries 



into Rumania and Italy. Back and 
forth the boundaries shift. And then 
you see revolution tearing Russia 
apart. Look to the west. The armis- 
tice has been signed. You know it 
because Alsace and Lorraine suddenly 
attach themselves to France; parts of 
Austria become Italian. 

Back of the auditorium is the hous- 
ing of a motion-picture projector. 
The lamp projects on the globe a film 
which shows very realistically what 
men have been fighting for, even 
though it is but an animated map. 
Also the lecturer's assistants on the 
stage operate mechanism for rotating 
the globe, and for varying the inclina- 
tion of the axis realistically — which, 
with the cooperation of the light-pro- 
jecting operator, illustrates the changes 
of day and night and the seasons. 




Animated geography teaches as no text-book can. You see a moving picture in which contour lines 
play exciting parts: some are villains, some heroes, some bullies, and others protectors of the weak 
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How to Get the Lid Off an Egg-Crate 
Without Breaking It 

You have heard a good deal of grumbling about the 
high cost of eggs, but has anyone told you about the 
high cost of egg-crate lids? At the present time they are 
worth five cents each, and therefore should not be ripped 
apart when the crate is opened. 

Recently there has been invented a crate-opener that 
will pry the lid off a crate without breaking the lid at all. 
The implement consists of a handle with a broad, flat 
blade at the end that is as wide as an ordinary crate lid. A 

rectangular frr.me 

He's prying the lid cff 
a crate cf eggs with 
a new crate- cpcner 
that will net break 
the lid. It consists of a 
f.at blade and handle 
mounted cn a rectan- 
gular frame for support 




is attached at one 
side of the blade, 
and the opposite 
side fits against 
the crate. 

The frame acts 
as a fulcrum for 
the blade when 
you press down 
on the handle. 

The invention 
enables one to re- 
move the lid of 
crates without the 
damaging results 
that are usually 
obtained when 
one tries to pry 
off the boards 
with a hammer. 
The wood splits, 
spoiling the crate 
until new boards 
can be obtained. 




Inside the telescope a photographic plate is inserted and 
is exposed for several hours, while the telescope moves 
slowly to keep up with the stars. On one photograph taken 
by this telescope four hundred thousand stars were counted 



Is This Waist a Waste? 

AT first glance you are apt to think that the lady in the 
L picture shown here is wrapped up in the parlor 
curtains; but when you look more 
closely you notice the great beauty 
of the lace, and realize that it is 
out of the curtain class. As a 
matter of fact, it is a waist and it 
cost the sum of thirty-five 
hundred dollars. 

It is made of old rose- 
point lace, and it came 
from Belgium. The lace 
had lain in the dark for so 
many years that it is now 
the color of old ivory. In 
its present waist form it is 
held together by ropes of 
tiny pearls and is draped 
over a lining of silver cloth. 

You can buy lace like 
this by the yard — that is, 
if you can pay a thousand 
dollars a yard. 

It is interesting to note 
that the regions where pic- 
torial art first flourished— 
Italy and Flanders — were 
the ones in which lace- 
making was originally de- 
veloped. In the seven- The most expensive waist in 
teenthcentury,nunsinmanyplaces -ptivity^is show. ^ here; Jt 
established lace schools where the the waist is very old and 
peasant women learned the art. it was made in Belgium 

61 



M' 




Taking the Stars' Pictures 

ANY times when you were young you tried to count 
the stars; but at last you gave up trying. Yet those 
stars have been counted by astronomers, and are con- 
tinually being recounted in order to find out whether any 
small ones have been overlooked. But the work is done on 
photographs of the sky that were taken at night. 

Above you see the sixteen-inch double telescope located 
at Harvard University that is used especially for photo- 
graphic work. A plate is inserted at the lower 
end of the telescope and is exposed for hours. 
All the while, the telescope moves slowly to 
follow the stars as they travel across the sky. 
On one photograph four hundred thousand stars 
were counted. 

Owing to the large size of the plates, the first 
photographs taken were somewhat blurred at 
the edges. To overcome this the plates were 
sucked into a curved form by air pressure whil 
in the holder. Thus all points were equidistan 
from the focal point of the telescope. 



Over-Exposed Blueprints 

WHEN blueprints have been too long ex- 
posed and would wash out too dark, the 
defect can be corrected to a great extent. 

First, wash the prints in running water until 
all the blue liquid clears away. Then soak the 
prints in a solution made up of one teaspoonful 
of hydrogen-peroxide to each quart of water. 
The soaking should continue until the proper 
color appears. Then wash the prints again in 
clear water. 

The process may be carried on while ct rrectly 
exposed prints are in the same batch. 
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"The Man that 
Hath No Music 
in Himself 

He stands alone in 
a world of music 




Siamese twins — not the 
famous two-in-one — are 
shown at the right. One 
of them is playing on a 
bamboo flute. There are 
seven reeds to the flute, 
and they produce very 
beautiful music — or that 
is what the Siamese think 
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Giving Big Ben a Bath 

He ticks on top of England's House of Parliament 




What makes the hands go round ? All these 
wheels and chains— commonly known asthe 
"works." They must be oiled and greased 
regularly if they are to function properly 



Manicuring him is not an easy job. He 
has four faces, and therefore eight hands. 
One of his minute-hands, fourteen feet 
long, is being removed here. If you look 
down at the wagons in the street below, 
try not to grow dizzy or you may toppleover 
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I'rcsM lUujitratinc Serv-ice 

Fear not; the Capitol is not on fire — ^just plain 
dirty. The fire department is giving it a bath 

The Capitol Gets a Bath 

THE Capitol building wa.s particularly dirty this year, 
and needed a ver>- thorough scrubbing. Some say it 
was due to the great amount of "mud-slinging" in Con- 
gress, but we believe that it was honest dirt caused by the 
unusually large amount of rain that fell during the year. 

Indifferent to causes, the fire department brought 
out its most powerful hose and gave the Capitol a 
thorough bath. The firemen washed 
the roof, the walls, the pillars, the 
statues, the steps, and if the build- 
ing had had ears they would un- 
doubtedly have washed it behind 
the ears, too. 
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An Electric Steam Heater 

IF you have ever lived in a suburb you surely have met the 
steam radiator operated by gas. You fill the radiator 
with water and turn on the gas below. The water soon 
boils and you have steam heat. 

In France they are using an electric steam heater that is 
somewhat like the 
gas radiator. You 
fill the radiator 
with water, but 
instead of turning 
on the gas you 
press an electric 
button. The cur- 
rent passes 
through an elec- 
tric heater located 
below the radia- 
tor; a resistance 
winding heats up 
when the current 
passes through, 
and this heat is 
transmitted to the 
water in the radia- 
tor. 

Thus steam 
heat is obtained 
without the neces- 
sity of piping a 
house. 




You fill this radiator with water, press 
an electric button, and have steam heat 



Will She Take Home the America's Cup? 



What Is Wood Alcohol? 

NEWSPAPERS report, "Scores die 
from drinking wood alcohol." 
What is wood alcohol ? Is it a relative 
of the alcohol contained in wine, beer, 
and distilled liquors? Both belong to 
the carbon-hydrogen compounds of 
similar molecular structure forming 
the alcohol group, but are radically 
unlike in derivation. 

Drinkable alcohol is a product of 
the fermentation of vegetable sub- 
stances containing sugar, starch, or 
dextrose; while wood alcohol is ob- 
tained by the destructive distilla- 
tion of wood. Pure wood alcohol is 
a colorless, clear, and mobile liquid, 
highly inflammable, and of an un- 
pleasant odor. In the pure state 
it can easily be distinguished from 
wine spirit by its odor, but when it 
forms a comparatively small part of 
a mixture containing flavoring mat- 
ter, its odor is obliterated. 

Diluted, it resembles in taste the 
cruder varieties of wine spirit; but 
even in small doses it is extremely 
poisonous, causing death or blind- 
ness. In the process of digestion 
wine spirit is split up into carbon 
dioxide and water, both harmless; 
while wood alcohol is changed to 
formic acid, formaldehyde, and 
other poisonous substances. 



SHE looks like a fish out of water — a 
man-made fish; for she is the 
Shamrock IV, Sir Thomas Lipton's 
challenger for the America' x Cup. 

After lying housed for five years the 
yacht was recently put on the ways for 
an overhauling, and racing sharps got 
a look at her under-water build. The 
feature that chiefly attracted their at- 
tention was her unusual length of keel 
- thirty-five feet, or more than twice 
that of the Resolute, probably one of 
the defenders. 

The average vertical thickness of the 
sixty tons of lead is about two feet, 
which means that she carries the center 



of gravity very low, lower than her 
rivals, the Resolute and the Vatiitie. 
And that means great sail-carrying 
capacity: so it is no surprise to learn 
that she is to have a spectacularly 
lofty rig. But the long keel means a 
large increase in wetted surface, and 
the experts say that, while she will be 
fast in fresh winds, she will be at a 
disadvantage in light breezes, when the 
amount of wetted surface is important. 

"A dangerous contender in a* blow," 
say the salts. 




This strange-looking object is the hull of the Shamrock IV, with which 
Sir Thomas Lipton hopes to capture the America's cup this summer 
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Follow the Sound of the 
Horn to the Fire 

HONK! A horn sounds from every 
other block down the street from 
above each fire-alarm box where it is 
rixed — a loud, continuous noise. 

The Atlantic City Fire Department 
has attained a record for its great speed 
in response to an alarm, and credit is 
given to the new system. When an 
alarm is turned in, the horns above the 
boxes at every other street down the 
main thoroughfare begin blowing, and 
at the sound all traffic stops, clearing 
the way for the fire-engines. 





Birds eat most of the insects that would 
destroy the crops; for this reason farmers 
ought to construct houses for the birds 



The houses should be of a size to ac- 
commodate the birds they are intended 
for. and when ready hung in trees 



Build More Bird-Houses 



Above the fire-box is a horn con- 
nected with the alarm, to warn 
people of the coming fire-truck 



IF the twittering birdies wake you at 
dawn don't growl at them. Rather, 
be thankful that they are wide awake 
and ready to do a full day's work. 
For the birds eat the insects that would 
otherwise destroy the crops that you 
expect to eat. We are told by a well 
known entomologist that if birds 
became extinct the world would be 
uninhabitable for man. Therefore 
build bird-houses and hang them up 
wherever food grows. 

The floor surface of a bird-house for 
wrens and other small birds should be 
about four square inches, and the 
height ten inches. Bluebirds need a 
house slightly larger. Neither wrens 
nor bluebirds nest in the same place 



twice, for which reason it would be 
wise, when building houses for them, 
to construct several compartments, so 
that the birds can move from one to 
another each .season. The entrance 
hole for wrens should be one and one 
quarter inches in diameter. 

Six by six by six are the dimensions 
for the home of the song sparrow and 
for the majority of birds, the entrance 
hole var>-ing with the size of the bird. 

Ninety-five per cent of all insects 
are eaten by birds. In the stomach of 
one swallow two thousand mosquitos 
were found, and in their midst were 
several flies and cucumber-bugs. A 
closely watched red tanager wac 'seen 
to eat thirty-five moths in one minute ! 



The Secret of the Praying Palm 



NEAR Faridpur in Bengal is a date- 
palm which bows down as if to 
prostrate itself when the temple bells 
ring in the evening and which rears its 
head again in the morning. The tree 
must have been displaced by a storm; 
for it now grows at an inclination of 
about sixty degrees to the vertical. 

Sir Jagadis Chunder Bose, director 
of the Bose Research Institute of 
Calcutta, is known all over the world 
for his remarkable 
studies of sensi- 
tivity not only of 
living plants but 
also of metals. 
Sir Jagadis has in- 
vented instru- 
ments of amazing 
delicacy. In a 
sense, he gave 
plants a pen and 
let them express 
themselves. Sir 
Jagadis provided 



these recording instruments. He said 
to the palm as it were: "Here is a 
pen: tell me why you pray." 

The owner of the tree objected to 
this proceeding. But Sir Jagadis re- 
moved his misgi\nngs by telling him: 
"The instrument will be attached to 
the tree by one of my assistants, who 
is the son of a priest." 

And what did the praying palm write? 

In the first place, all trees, all plants 




the praying palm !„ the morning the praying palm 

with one of with uplifted head greets the sun 



But as the temple bells ring in the 
evening it bows down as if in prayer 



move. That Sir Jagadis proved long 
ago. Hence, the praying palm is not a 
miraculous tree. Its motion is more 
noticeable than that of other growing 
trees and plants because it is inclined 
to the vertical, so that the movement 
of trunk and leaves became easily 
noticeable by reference to the ground. 

All plants are sensitive to light, but 
Sir Jagadis proved that light is not the 
cause of this "praying." What then? 

The rise and fall 
in temperature 
during the day. 
The record of 
movement of the 
tree was found 
to follow the 
fluctuations of the 
temperature at 
different seasons 
with astonishing 
fidelity, a rise of a 
few degrees being 
followed by a fall 
of the trunk, and 
vice versa. 
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The Sword of Pershing 

WHEN the people of Missouri decided to present General 
Pershing with a memorial, they made it a sword of 
gold, studded with jewels. 

The saber is of the finest steel, but the hilt and scabbard 
are of eighteen-carat green gold. Rubies, diamonds, and 
sapphires are set in hilt and scabbard. The green gold of 
the scabbard is designed to resemble laurel wreaths, outside 
of which the General's military record is inscribed. Per- 
shing's four stars, denoting his rank of general, are wrought 
in platinum and encrusted with blue and white diamonds. 

Military experts say that this sword is the most exquisite 
design ever produced 
in an American shop, 
if not in the world. 



Germany is now making sausage skins of 
silk; these young women are coating them 

Silk Stockings for Sausages 

Do you eat the skin of German 
sausage? Don't do it: the Ger- 
mans are making the skins out of silk 
now. 

The silk is woven like a seamle.ss 
stocking, and is then coated with what 
the Germans call a "subtle mass" re- 
sembling what we call the "dope" 
applied to the linen of airplane wings. 
It gives the silk sausage stocking 
solidity as well as elasticity. 

The meat is stuffed into the stocking 
and the resulting sausage is dried and 
smoked, after which the meat and the 
skin cling firmly together. 

Above you see a room full of 
sausage skins hanging from the ceiling. 
They are being coated by the girls of 
the sausage factory. 





He Enjoys Using This 
Riveting-Machine 




With one of these heaters 
one man may bring five 



" A HARD life !" That's what you say when {j-'^t tlfngTe tour 



you talk of riveters, rivet -heaters, and 
their helpers. 

But is it so hard? Look at the man above. 
His job is heating rivets, and it is really no 
worse than toasting manshmallows. In fact, he 
seems to enjoy using his new electric heating- 
machine. 

A transformer is mounted on the rear part of the 
machine. Two heavy copper bars connect it with 
two heavy air-cooled eleclrode blocks of cast 
copper located in the front part of the stand. 
Under these two blocks, which can be raised or 
lowered separately by individual foot-levers, is 
another copper block that holds the rivets in- a 
vertical position and forms the other electrode. 

In operating the heater, two rivets are placed in 
the vertical holes in the lower electrode. Then the 
upper electrodes are permitted to drop into contact 
with the heads of the rivets. The tap switch 
mounted on the rear legs of the stand is closed, and 
the current, passing from one electrode to the 
other, heats the rivets between them to any degree 
desired. 

The amount of current is regulated by a rheostat 
connected with the switch. 



Pershing's sword, given to 
him in honor of his work in 
the Great War, is made of 
gold and studded with jewels 

They Will Be the Biggest 
Guns Afloat 

THE largest guns afloat will soon be 
the boast of the United States 
Navy. There are now building 190 
such sea monsters, 16-inch guns, 
each with a muzzle energy of 11.5,000 
foot-tons. They fire projectiles weigh- 
ing 2,100 pounds, so that the 190, 
if shot off at once, would hurl 
nearly 200 tons of metal at the 
enemy. And to do it they would burn 
125,000 pounds of powder in about 
one twentieth of a second. 

The power of this terrible discharge 
represents energy enough to lift a 
battleship to the height of the Wash- 
ington Monument. It is said that 
these guns are not only of greater 
power than the 14-inch, but last longer. 




The Mammoth was designed by the 
eight passengers instead of a load of 
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Class Distinction in the Air 



There are more than a thousand 
diamonds in this crown and cross 

The "Ad" of a Thousand 
Diamonds 

MORE diamonds and silk shirts are 
being bought today than ever before 
in history. And most of them are adorning 
the ten-doUar-a-day workman. The result 
of this great demand has been a two hundred 
per cent increase in the price of diamonds in 
the last few years. Yet still the workman 
clamors for more. >» 

A prosperous New York jeweler hung up 
in his window a cross fourteen inches high 
and a crown seven inches across the base 
made up entirely of diamonds! More than 
a thousand diamonds were used, their 
aggregate weight being five hundred and 
ninety-five carats. The two pieces were 
valued at four hundred and fifty thousand 
dollars. The crown contains two hundred 
and one carats, and the cross is made up 
of three hundred and ninety-four. 



BUY your ticket, first or second 
class, take a seat in the 
electrically lighted and heated fuse- 
lage, and your travels through the 
clouds will demonstrate the progress 
of aviation in the past ten years. 
Class distinctions have gone flying; 
that is, they have taken to the air, 
now that an airplane has been built 
with accommodations for first and 
second class passengers. 

Bleriot, the audacious aviator 
who first flew across the English 
Channel in a monoplane, designed 
this latest of flying giants. The 
fuselage, or body, has two decks, an 
upper and a lower. Twelve first- 
class passengers view the scenery 
through the twelve windows in the 
side of the upper deck, while sixteen 
second-class passengers occupy the 
lower deck and have six w indows at 
their disposal. 

The new type Mammoth was de- 
signed to be a bomber 
but the w ar ended 
beforethema- 
chine was 
perfected. 



A change in design made it adapt- 
able for commercial use, and now it 
carries passengers instead of bombs. 

A front view show's the enor- 
mous size of the airplane compared 
with the two small biplanes under 
its great wings, which have a spread 
of ninety feet. The top plane is 
straight, while the lower plane 
slopes up from the center toward 
the tips to produce what is called 
a "dihedral" angle, the purpose of 
which is to give stabiHty in flight. 
Four Hispano-Suisa engines, of 300 
horsepower each, are mounted in 
separate power "eggs" driving sepa- 
rate tractor air-screws. In the 
center is the fuselage, the pilot's 
seat being in front on top. 

This great mechanical bird, .can 
fly seven continuous hours at 
eighty miles an hour. It has little 
to fear from forced landings, since 
it can stay in the air under 
the power of its en- 
also has 
large 
ding 
heels. 



gines; 




Showing the windows in the side of the fuselage, the 
upper row being used by the first-class passengers, 
the lower row by the second-class passengers 




English as a bomber. The war ended before it was perfected, and so it was rearranged to carry twenty- 
bombs. Its great size may be realized by a comparison with the two small biplanes under the wings 
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Many families would be glad to live in a hog- bam like this, 
stove heat, electricity, and windows all along the roof to 



What a Home for Pigs! 

To be sure, pigs aren't particular about the kind of house 
they live in as long as they get plenty of swill to eat. 
But successful pig-owners are the ones that make sure their 
pigs have plenty of light, fresh air, and a clean place to 
sleep in. 

One pig-raiser built his pig-pen on the side of a steep 
. slope, and, to insure his pigs plenty of sunshine, put eight 
windows in the sunny side of his slanting roof. The 
building is sixty feet long and twenty-two feet wide. The 
walls and floor are made of concrete and the roof is covered 
with the best grade of roofing paper. The hog-barn is 
lighted by electricity and a stove heats it in very cold 
weather. There are two fresh-air ventilators in the roof. 

Alas ! it is to be feared that the pigs don't appreciate their 
beautiful home. 

Speeding Up the Water- Wheel 

As for water-wheels, maximum power from minimum 
water— that is their goal. Will straight blades help 
them attain it? James Charles, of Richmond, Ind., says 
no; and so he has invented a water-wheel with curved 
blades. These blades are 
all fastened to a large 
central hub, and the di- 
rection of the blades 
alternates : one curves to 
the left and the next to 
the right. The blades 
are joined at the ends, 
and they thus assume 
snakelike formation. 

When water hits the 
wheel, it must travel 
through this winding 
course before it gets out; 
and thus its force is felt 
for a longer time than if 
the straight-bladed 
wate'-wheel were used. 
Mr. Charles has made 
actual tests of this power 
by turning a hose on a 
miniature water-wheel 
having straight blades 
and later hosing a curved- 
bladed wheel of the same 
size. He says that he 
got far more action from 
the curved one. 



Music as She Is Played on 
Electric Anvils 

GRAND opera in the high school i 
The enterprising students in 
the Lafayette School of Oakland 
delighted an audience at a school 
entertainment by rendering the 
"Anvil Chorus" to a full chord 
accompaniment, making use of a 
clever electrical arrangement. The 
anvils were full-sized reproductions 
of the blacksmith's equipment; 
camouflaging a set of inlaid pipes. 
Not only was it necessary to pro- 
duce harmonious sounds when the 
anvils were struck, but realistic 
sparks must be thrown into the air 
A stage cable, outfitted to plug 
in on the circuit, was used in con- 
nection with carbon lamps as volt- 
age-reducers, furnishing an abundance of sparks. The 
player in the center has to learn the pitch and position of 
the seven tones of the scale, and likewise memorize and 
carry his part in the celebrated chorus from "II Trovatore." 



It has concrete uoors, 
let the sunshine in 




The High School "Anvil Chorus." The hammer;; make 
contact, and electric sparks fly, vividly imitating the 
sight as well as the sound of the smithy's art 



The inventor of 
the curved-bladed 
water-wheel 
turned a hose on 
it, and later hosed 
the straight- 
bladed wheel ; the 
curved one turned 
faster, generat- 
ing more power 




Two model water-wheels: the one on the left has straight 
blades: that on the right has curved ones that are fastened 
to a hub. Which one will generate the more power? 
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Awake to the Sound of 
Sweet Music 

<*/^H, how I hate to get up in the 
morning !"— wouldn't you rather 
hear that sympathetic tune than the 
alarm clock each morn? Or perhaps 
you prefer a hymn or a waltz? If you 
own a phonograph and a clock like the 
one shown, waking to the sound of 
music becomes possible. 

You choose your record the night 
before, put the needle in place, wind up 
the machine, and switch on the lever. 
But before it has gone as far as the 
music you clamp down on top of the 
record a metal arm that extends out 
from the back of the clock. This arm 
is worked by a button on the face of 
the clock. 

Here's where the clock plays an 
important part. You set the alarm, 
just as you would in any other alarm- 
clock. But, instead of sounding an 
alarm at the given time, the clock lifts 
the metal arm from the record, the 
record turns, and you are wakened by 
your favorite musical selection. 
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The sign tells the tale. You 
wait on yourself and tip no one 



At the small price of fifteen cents 
you can go into this shop and shave 
yourself. Necessaries like the razor, 
soap, and brush will be supplied 
without extra charge. Such luxuries 
as hair tonic andpowder may be had at 
a reasonable price. Don't be alarmed 
at the policeman's presence — he is 
simply curious about the innovation 



The "Help Yourself" Barber Shop 



Set the alarm clock, clamp a metal arm down 
on the record, and when it's time for the 
alarm to go off, you will hear sweet music 



SHAVE, 15 cents." 
In big black letters this sign 
appears on the window of a barber 
shop. 

You walk in, pleased with the 
reduced rates, and there you see 
several men lined up in front of 
mirrors, and discover that they are 
shaving themselves. There isn't a 
barber in sight ! 

When a barber shaves you, he does 
it with pomp and ceremony, which is 
all very well if you have plenty of 
time. Then, when he has put on the 
finishing touches, he charges you 
thirty-five cents, and you generally 
tip him a dime besides. 

Compare the time and money spent 



in the "shave yourself" and the "get 
shaved" barber shops. When you 
shave yourself, you tip yourself and 
do the whole job rapidly. The soap, 
brush, and razor are carefully steril- 
ized before they are handed to you. 
If you need a hair tonic you may 
have as much as you want for an 
additional fifteen cents. Other luxu- 
ries, such as powder or cold cream, 
may be had at a very small extra 
charge. 

Razor-makers spend thousands of 
dollars in advertising. Would it not 
be a good idea for them to establish 
cheap "shave yourself" barber shops 
in which their razors would be used 
exclusively? 



Thirty Thousand Dollars Went into This Eagle 



GREENBACKS or yel- 
lowbacks that were ac- 
cidentally torn in the money 
room of a bank have been 
put into decorative use by 
A. J. Bame, of New York 
city, in the making of a 
mosaic 22 ' ■, by 28 ' 2 inches. 
The original would have an 
intrinsic value of $30,000 if 
it were made from good 
bills. 

More than two thousand 
pieces are contained in the 
design, and Mr. Bame put 
into the task all of his spare 
time extending over a period 
of ten months. 

Each piece of the mosaic 
had to be ironed out and cut 
with small scissors. Many 
of the pieces were so small 
that they had to be held by a 




A mosaic design pieced together from cut-out bits of paper 
money accidentally torn in the money room of a bank 
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pair of tweezers in order to 
cut them. 

The very lifelike eye of 
the eagle was made from 
the figure 2 with the bottom 
cut off, while the beak was 
from the yellow back of a 
twenty-dollar bill. 

The little designs found on 
five-dollar bills were used 
for the feathers in the 
eagle's head, and the neck 
feathers came out of two- 
dollar bills. 

The red and blue stripes 
in the shield were obtained 
from the colored seals on 
the bills, while the white 
stripes and the stars were 
simply a background of 
white paper, the stars hav- 
ing been cut out with a pen- 
knife. 
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'The largest Bible in the wcrld is bei -g written by the people of 
England to help the religious drive cf 1920; the verses are 
written, signed, and pasted on the three-foot pages of thg book. 

In Great Britain Everybody is 
Rewriting the Bible 

TWELVE thousand English men 
and women are rewriting the, Bible. 
Not that they don't approve of it in 
its present form: they are simply get- 
ting ready for the religious drive of 1920, 
to be known as the Bible Crusade of 
England. 

This Bible will be the largest one in 
the world — more than five feet high and 
three feet broad. Each contributor has 
been assigned a set of verses that he or 
she will write and sign. The King and 
Queen are going to do their share of 
the work. • 

The book contains one hundred and 
seventy-five sheets of stout paper boards 
on which the verses will be pasted. It 
is sewn with twine and bound in rich 
Levant morocco leather. Twelve extra 
large goatskins were needed for the 
binding. 

When the Bible is completed it will go 
on a tour of exhibition in England, 
Canada, and Australia, and also in the 
United States. 

One Hundred Tons in a 
Lump of Steel 

"TT weighs a ton." We used to say 
X this when we wished to denote great 
weight. But a ton is a mere trifle 
today. 

Look at the steel ingot in the 
picture to the right. It weighs one 
hundred tons, and the three workmen 
who are guiding it are quite indifferent 
about it. 

The ingot was poured at Creusot, 
France, from three forty-ton furnaces, 
all working at the same time, to insure 
uniformity throughout. It was slightly 
conical in shape, and thus was easily 
lifted from the form. The crane that 
carried it off grasped it near the middle, 
so that it wouldn't be apt to slip 
through. 



Popular Science Monthly 

Efficiency in Sealing Envelopes 

LONG ago you .stopped licking the backs of envelopes 
J because it was unsanitary. Now you buy a sponge, 
wet it, and use it in place of your tongue. Perhaps you 
find the sponge hard to manipulate. If so, you will 
be interested in the new envelope-moistener recently 
invented by John B. Mullally of Seattle, Washington. 

A small sponge fits 
in a metal coil that 
is attached to a 
metal band. On the 
band there are two 
rings that you slip on 
your first and third 
fingers. You wet 
thespongebeforeyou 
put it in place. As 
it hangs over the side 
of your hand, you 
need only move your 
hand back and for- 
ward on the envel- 
ope flap in order to 
moisten the paste. 
For further direc- 
tions, see the picture. 




A sponge fcr wetting envelope flaps 
fits in a ceil that is attached to a 
band which you wear on your finger 




This huge steel ingot weighs one hundred tons; it wes poured from 
three furnaces all working together, to insure uniformity throughout 
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After three years of stupendous effort the Leonardo da Vinci, an Italian war-ship that 
had foundered as a result of an internal explosion, was towed to its-dry-dock upside down 



Upside Down to the Dry-Dock 



WHEN a huge vessel, such as a 
war-ship, is brought to the dry- 
dock upside down, one can 
imagine the magnitude of the calamity 
that caused the wreck. On August 
2-3, 1916, when the Italian war-ship, 
the Leonardo da Vinci, was resting at 
anchor in the channel of the Mar 
Piccolo, a fire broke out in the munition 
stores in the stern. Immediately there 
occurred a gigantic explosion, tearing 
two great holes in the vessel and 
causing it to founder. More than two 
hundred seamen were killed, and 
twenty-one officers were among the 
missing. Subsequent inquiry attrib- 
uted the cause of the disaster to two 
Italian workmen employed in the 
arsenal, and the men were consequently 
shot as traitors. 

The holes in the war-ship torn by 
the explosion were about thirty-two 
feet in length and sixteen feet wide, 
and were open mouths into which the 
turmoil of swirling water poured, the 
inrushing currents causing the vessel 
to capsize. The turrets and upper 
works rested finally in the soft mud on 
the bottom of the channel. The keel 
and part of the bow remained above 
the water, the depth being about 
thirty-six feet. 



What would be the quickest way to 
get rid of the obstruction? At first 
the ship was regarded as lost. But, 
being in sheltered water not far from 
the arsenal, the officers in charge began 
to consider proposals as to how the 
wreck might be salvaged. One sug- 
gestion was to build a dike around the 
ship or to roll it over on the bottom 
until it assumed an upright position. 
The task of salving the war-ship was 
given to General Ferrati. He sug- 
gested that, instead of trying to turn 
the ship over, it could be floated in its 
unfortunate position, and upon this 
plan the work was started. 

Divers found that in "turning 
turtle" the ship had nearly severed the 
firing turrets. These were removed, 
and some of the cannon were raised 
from the mounts. Then the explosion 
holes were plugged. After this ex- 
tensive preparatory w-ork, pumps 
removed the water from within the 
hull. The water was brought down 
to twenty-six feet in almost the entire 
ship, and the munitions in the central 
and foremost stores were saved. Then 
a successful attempt to save the coal 
was made. 

The portholes and other openings 
had been plugged when the large rents 
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torn by the explosion were closed, and 
with the removal of the water came 
the next step — floating the vessel. 
Compressed air was pumped into the 
hull, making it a huge caisson in which 
workmen could continue their work. 

After twelve months of stupendous 
effort the weight of the vessel, after the 
removal of its exterior detachable 
parts and its munitions and coal, was 
reduced from 24,000 tons to 18,000 
tons. Then eight cylindrical barrel- 
like tanks were employed to lift the 
ship from the bottom and make it 
ready to be towed to the dry-dock. 

Four tanks, each weighing four 
hundred tons, were attached to the 
bow, and four were attached to the 
stern to give the necessary stability to 
the ship while being lifted. The 
bastion of the second turret was re- 
moved with great difficulty during the 
lifting of the stern of the war-ship. 
When the decks, upside down, were 
cleared, the work of actually floating 
the ship in its curious position was 
completed, and the towing to drj^- 
dock began. It was at the beginning 
of September, 1919, more than three 
years after the disaster, that the 
ship was finally towed upside down 
to its dry-dock. 
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To the Bottom of the Sea in an Automobile 






THE diver is perfectly at home when he hits the 
bottom of the sea, but on the way down he's as 
helpless in the water as a fish is out of it. Besides, some of 
his connecting tubes are apt to become twisted and put 
out of order. But a recent invention makes it possible 
for a diver to travel dowti comfortably in an armored car. 
The car is lowered from the deck of a scow by means of a 
powerful crane. 

This new diving-car is made of heavy riveted steel 
plates, and rests on four wheels — those in the rear, the 
drive wheels, being provided with treads. Inside there is 
a motor for propelling the car, tanks filled with oxygen. 



air, acetylene under pressure, an apparatus for regenerating 
vitiated air, tools, benches, and cots for the divers to rest cn. 
Each diver wears a light, airtight suit and a heavy copper 
helmet. He carries on his back two steel bottles, one 
containing compressed air and the other oxygen under high 
pressure. Tubes connect the bottles with his helmet and 
thus supply him with air for breathing under water. The 
air he exhales passes into a tank on his back, and is re- 
generated by chemicals. Telephone wires are the only 
connection he has with the world above. 

On top of the car is a powerful searchlight to guide the 
diver while he works. 
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Turn the Crank and Clean 
Your Gloves 

MAKING ice-cream ? You naturally ask this when 
you look at the picture below. He merely is 
using a new glove-cleaning machine, and he is the in- 
ventor, James West, 
of Jamaica Plain, 
Mass. 

As he turns the 
handle a blade with- 
in the cleaner 
whirls around. This 
blade has long, nar- 
row perforations 
through which the 
cleaning fluid is 
forced rapidly. The 
blade revolves on a 
central shaft and ex- 
tends the full width 
of the container. 

You first drop your 
dirty gloves in the 
cleaning fluid — gaso- 
line will do — and 
fasten down the lid. 
Then you turn the 
handle for three or 
four minutes, and 
when you take out 
your gloves they 
will be spotless. ' 




As he turns the handle a perforated 
blade within the container whirls round 
and stirs up gloves and gasoline; after 
three minutes the gloves will be clean 




If you want to ask the pilot questions when you travel 
by airplane from London to Paris, write him a note 

He Knows How to Play with Fire Slipping a Note to the Pilot 



ALMOST anyone will tell you 
. when ignited — anyone but 
Cincinnati, Ohio. He correctly 
maintains that it is only the gaso- 
line vapor that explodes when 
mixed with the right amount of 
air; gasoline itself simply burns 
like oil. As long as you don't let 
the gasoline mix freely with air for 
any length of time it will remain 
quite harmless. 

To demonstrate this, Mr. Stub- 
bers pours gasoline from one can to 
another, and touches a lighted 
match to the stream as it flows. 
It bursts into flames, but it does 
not explode. Then again he will 
light a match, take the lid off a 
full can of gasoline, and sink the 
match into it. It will actually 
sputter and go out as if the gaso- 
line were water. You see, no 
vapor had a chance to accumulate. 
Another one of Mr. Stubbers' pet 
tricks is to set a can of gasoline on 
fire, and then blow into the spout 
of the can. The gasoline will 
flame up like a torch. 

On the other hand, he will pour 
ten drops of gasoline into a can 
and let it stand for an hour or so. 
Then he will approach it with a 
match at the end of a ten-foot 
pole. Bang! The vapor explodes. 

Mr. Stubbers is a gasoline ex- 
pert and knows how to handle 
the stuff. 



that gasoline explodes 
Joseph Stubbers, of 



(Right) Safe as 
long as the gaso- 
line fumes do not 
mix with the air 



H 




He touches a lighted match to the 
stream I It does not explode, be- 
cause the vapor had no time to ac- 
cumulate — gasoline burns like oil 



OME, James!" says the man in the limousine, 
holding a speaking-tube close to his mouth. James, 
the driver, hears and obeys. But 
this means of communication won't 
work in a passenger airplane. The 
pilot has his ears covered to keep 
out the cold wind ; besides, the 
noise of the motor would drown 
speech. 

In the airplanes that make daily 
trips between Paris and London, 
the pilot and passengers com- 
municate with each other by 
passing notes through an opening 
in the side wall of the cabin. 

"How fast are we going?" 
writes a nervous passenger. A 
few minutes later the hand of 
the pilot comes through the open- 
ing with a reassuring note. 



High Cost of War 

THE cost of war has gone up even more 
rapidly than the cost of living. To win 
our independence cost us $18.88 per capita; the 
War of 1812 took only $14.64 from the pocket 
of each citizen; the scrap with Mexico cost a 
mere $2.48 per capita; the Civil War raised it 
to .$81.58 per capita; while the World War, 
though the United States was in it a shorter 
time than its participation in previous wars, 
cost us $;i85 per capita. _ 

The cost of war for tKe Unfted States rose 
from $76,000,000 for the Revolution to $18,- 
000,000,000 for the World War. 
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Newest Automotive Ideas: 



The 1920 automobile 
new accessories that 



SCREMil AND 
CONt 1 




This small motor-driven cultivator, con- 
trolled from the handles, tills comers 
inaccessible to horse-drawn implements 



Pneumatic tires on a motor truck are not new, but a farm truck 
so equipped is not only new, but practical and economical. 
Its owner doubled his running time and reduced running expenses 
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from Signals to Tractors 

shows exhibited many 
will promote economy 



Power was short. The situ- 
ation was acute. Necessity 
required invention, and by 
using the trucks themselves 
the problem was solved 




OIL GROOVES 
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For hauling milk a specially built glass-lined steel tank of QOO-gallon capacity 
on a five-ton truck chassis has been built. In principle it is simply a 
giant vacuum bottle and keeps the milk cool even in the hottest weather 



He enjoys all the comforts of the in- 
closed car; the idea embodies a cab 
built around the driving compartment 
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In Alaska reindeer pre being raised for 
meat ; a herd doubles itself in three years, 
making the business very profitable 

This baby reindeer will soon be branded 
— not with a branding-iron, but with an 
aluminum button fastened in its ear 

Soon Be Eating Reindeer 

A LARGE shipment of frozen reindeer recently arrived 
at Seattle from Alaska. The United States began 
raising reindeer in Alaska twenty-five years ago. As they 
increased they were given over to the natives under the 
supervision of the Bureau of Education. From a few 
hundred head imported from Siberia, there are now about 
200,000 reindeer in the northern territory, valued at 
$6,000,000. They double every three years, though many 
of them are slaughtered for home consumption. 

Reindeer cannot be branded like cattle, because their 
hair is very thick and is shed every year. When the 
reindeer calf is a few weeks old, an aluminum button about 
the size of a ten-cent piece, bearing the mark of the owner, 
is fastened into its ear, and every deer-owner has his mark 
or number on the tag. White men have recently gone into 
the business of raising reindeer in Alaska. They will 
improve the stock, and if possible breed off the horns. At 
present the large horns of the reindeer take much of the 
animal's vitality. 
The horns are used 
for making knife 
handles, but the 
production of 
meat is more es- 
sential at present. 

Canada is also 
going into the 
reindeer business. 
The great terri- 
tory IjTng north 
of the agricultural 
belt is to be made 
a vast reindeer 
pasturage. White 
moss is the prin- 
cipal food of the 
reindeer. 

It is estimated 
that Alaska and 
northern Canada 
together have a 
grazing area of reindeer feed 
for 40,000,000 reindeer. The 
country is of tremendous ex- 
tent, and has the advantage 
of being a natural refriger- 
ator for at least seven 
months out of the year. 
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■ Off with His Head! 

BEHOLD the Lord High Executioner! She is 
shown here all ready to behead a chicken — not 
with an ax, but with a small-sized guillotine invented 
by Mr. Frank S. Rece, of Dallas, Tex. The 
chicken's head is fitted into a groove. 
Press down quickly on a handle at 
the top of the device, and down 
comes a sharp blade and off comes 
the chicken's 
head. Then the 
handle springs 
back to its origi- 
nal po.sition. 

Mr. Rece con- 
siders his inven- 
■ tion especially 
adaptable for use 
by women, who 
: he says are not 
usually skilled in 
chicken-killing. 

The guillotine 
method seems 
to us more ac- 
curate and hu- 
mane than the 
ax method. 



A miniature guillotine has been 
invented for killing chickens. All 
you do is press on a handle, and 
a sharp blade beheads the fowl 




Compare the size of the man on the farther side of the 
turntable with the size of the propeller to get a clear idea 
of the enormous size of the machine described above 
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Machining a Monster Propeller 

THE United States ship Leviathan is the biggest ship 
afloat at the present time, and its screw propellers are 
of correspondingly monstrous dimensions. Casting and 
finishing so gigantic an object is no child's play and requires 
machinery equally gigantic in size. 

The accompanying picture shows the extension boring 
and turning machine in the Philadelphia shops of a promi- 
nent ship and engine building firm. On the table ready for 
the process of machining, is one of the Leviathan's monster 
propellers. 

The "table" on which the propeller is fastened is far from 

being an ordinary 
table. It has a 
diameter of IGJ^ 
feet and a wei ght of 
41,000 pounds. It 
turns on a spindle 
26 inches in diam- 
eter and w ill carry 
a weight of 300,- 
000 pounds. 

The tool-bear- 
ing arm of this 
monster machine 
weighs 35,000 
pounds and has a 
maximum swing 
of 33 feet 4 inches 
and a maximal 
height under the 
tool-holders of 15 
feet 2 inches. 
The boring bars 
have a down feed of 84 
inches. 

Separate motors control the 
sliding motions of the differ- 
ent parts of the machine. 
The main drive is accom- 
plished by means of a 50- 
horsepower motor. 
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Here Is a Perfect Woman 




This is Miss Rosa- 
lind Smith, of Los 
Angeles, famed be- 
cause of her perfect 
figure. She sleeps 
nine hours daily and 
doesn't eat candy, 
cake, or pastry 



The Truck that Does 
Its Own Log-Loading 

ONE man can hoist a load of 
logs upon a truck with the 
greatest ease if he possesses a 
log-loading device like the one 
recently invented by Reginald 
Foster, of Hot Springs, Ark. 

The loader is a mass of 
chains, gears, pinions, joints, 
shafts, a clutch, a brake, and a 
drum. 

Power from the motor is im- 
parted through the transmis- 
sion to a drum, which thereupon 
revolves. A cable attached to 
the drum has at its other end 
the chains that are looped 
around the logs. When the 
drum revolves, the cable winds 
around it, and the logs come up 
the inclined plane on to the 
platform of the truck. The 
clutch is then disengaged and 
the chains are released and sent 
down the incline for more logs. 

If, on the way up the incline, 
the logs should turn and refuse 
to roll properly, the clutch and 
brake could be applied, and the 
logs straightened and started on 
their way again. 



ENUS de Milo has a rival. Miss 
Rosalind Smith of Los Angeles, 
n fact. Miss Smith outclasses 
Miss Venus in being able to ex- 
hibit two perfect arms. 

Here are the measurements 
of the Los Angeles entrant 
in the perfect figure contest 
that is always going on: 
weight, 121 pounds; height, 
63.5 inches; arm reach, 64-8 
inches; breadth of shoulders, 
14.7 inches; depth of chest, 
7.5 inches; girth of neck, 
12.3 inches; girth of waist, 
25 inches; girth of thigh, 
21.7 inches; girth of right 
calf, 13.1 inches. 

Miss Smith says that her 
perfect figure is due to nine 
hours sleep each night out- 
doors, deep breathing, light 
exercise, and the foregoing of 
candy, cake, 'and pastry. 
Women's magazines, please 
copy. 



The engine of the 

truck turns a drum, 
winds a cable, and 
pulls the logs up 
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The heads on the roof of a Kamerun citizen 
represent, not victims, but wives and children. 
He adds a new head for every new member of 
his family; there's also a big one for himself 



The traveling butcher shop is the latest plan for fight- 
ing the high cost of living; the butcher pays no rent 

Pork Chops for Sale! 

STRAWBERRIES!" "Umbrellas to mend!" Added 
to these street cries you may soon hear, "Pork chops 
for sale!" One butcher found it cheaper to buy a large 
truck than to pay the high rent asked for his store and 

now he peddles his meat. 

He turned the front part 
of his truck into an icebox 
and the rear part into a 
counter. Every morning he 
motors to market, getting 
back in time to start over 
his route at nine o'clock. In 
the course of a day he covers 
a distance of about six miles. 
Not only does he escape high 
rent, but he needs no delivery 
boy. And his customers are 
saved the trouble of going 
after their meat. 



He Wears His Family 
History on the Roof 

H you?' 

If you asked a native of 
Kamerun this question, he 
would simply point proudly to 
the roof of his house. There you 
would see two or three heads 
impaled — not real ones, we 
hasten to explain. 

Every time he acquires a new 
wife or child, he puts up a head 
— a large one for a wife and a 
small one for a child. At the 
end of the line-up there is a 
specially large head to repre- 
sent himself. 

How simple is the task of the 
husband-hunting girl in Kame- 
run. When she sees a man she 
likes, she follows him home and 
gives his roof a hasty but com- 
prehensive inspection. If there 
are too many wifely heads al- 
ready there, she wastes no more 
time on him. 



OW many wives have 
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If you don't like a wrist-watch, try a 
belt- watch; it is just as convenient 
and the women don't wear them — yet 

Now the Belt -Watch 

THERE'S no denying the fact 
that wrist-watches are handy, 
but there are still many men who 
fight shy of wearing them, because 
women also wear them. Such men 
will be glad to hear of the belt- 
watch, for men only. 

A loop is attached to the back of 
your watch and you run your belt 
through the loop, holding the watch 
upside down when you do it. When 
you wish to see the time, simply raise 
your watch up from the bottom. 

But doesn't this unnatural up- 
side-down position affect the works 
of the watch? "No," says one 
enthusiastic belt-watch wearer; "my 
watch gained an hour a day when I 
wore it on my wrist, and now it 
keeps excellent time." 

The swinging of the arms seems to 
upset a watch more than constantly 
standing on its head does. 



Early Bureau of Standards 

LIKE us, our ancestors bought 
J and ate oats, peas, beans, and 
barley. And they were just as 
anxious to get full measure for 
their money as we are. But 
they did not have a government 
bureau to set accurate standards 
of weight and quantity. What 
did they do? They went down 
to the market-placeand measured 
out the grain in great stone meas- 
ures like those below. Every- 
body used these measures, and 
thus they became a "bureau of 
standards" for the village. 

The stone measures in our pic- 
ture are located in the town of 
Gruyere, Switzerland, and they 
are supposed to be the sole sur- 
vivors of their kind in Europe 
today. 





Centuries ago our ancestors used stone meas- 
ures like these for measuring out their grain 



The deadly fumes that rise as the 
oxyacetylene torch bums its way into 
brass do not affect this welder at all 

Masks for Welders 

DEADLY fumes from an oxy- 
acetylene torch, as it burns its 
way into brass and melts it, no 
longer hold terrors for J. A. Hen- 
dricks, an expert welder in a Seattle 
shipbuilding plant. Formerly he 
used from twelve to fourteen hours 
for a job that now requires only from 
six to eight hours. 

Hendricks now wears a gas-mask 
like those used in the war. Without 
the mask he was forced to recuperate 
for two days after doing a day's 
welding. 

Hendricks is considered the most 
skilled welder on the Pacific Coast. 
To him falls the delicate task of 
welding the brass tail-shafts on big 
steel steamships. This operation 
must be one hundred per cent per- 
fect. Other welding jobs may pass 
with slight flaws, but not so with the 
tail-shaft jobs. . ■ - 



Taking Your Good Road Along with You 



UNLIKE an automobile, 
small portion of ground 
while a seaplane re- 
quires only a strip of 
clear water. Now 
comes an American in- 
vention reviving an 
idea utilized by the 
Germans during the 
war, the invention of a 
landing gear that en- 
ables a flj-ing-boat to 
come safely and grace- 
fully down upon solid 
ground. 

The new Sperry sea- 
plane is equipped with 
a collapsible landing 
gear. This new ar- 
rangement was designed 
to permit it to alight 



an airplane requires but a 
smooth enough to run upon. 




On water or on land, equipped with suitable landing gear of 
boat or wheels, this Sperry seaplane glides safely down 



both on sea and on land, and is an innovation of much impor- 
tance in the development of the manufacture of seaplanes. 

When one of these 
' flying-boats finds itself 

high and dry over the 
land, and must come 
down for fuel or repairs, 
or for any other reason, 
the pilot does not fear 
crushing his boat on 
the hard ground. He 
merely pulls a lever 
lowering the landing 
gear, the wheels drop- 
ping down beneath the 
boat. 

Then the machine 
runs along the ground 
to a graceful stop, like 
a true amphibian of 
its kind. 
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Electrical Slaves of Whistle and Lamp 

How an Australian mystified English newspaper men 



When Captain Alan 
Roberts blew a po- 
lice whistle this 
miniature motor- 
car, in which two 
lay figures were 
seated, ran about, 
stopped, and 
turned, controlled 
merely by sound 



IN a hall near Tottenham Court 
Road, London, Captain Alan Rob- 
erts, an Australian, succeeded in 
bewildering half a dozen London news- 
paper men who ought to have known 
more about elementary electricity 
than they did. As it was, there was 
nothing to restrain them from cabling 
to America the news that Captain 
Roberts has invented an unheard-of 
piece of mechanism that performs 
miracles. 

Captain Roberts blew a 
police whistle. A miniature 
motor-car containing two lay 
figures stopped and turned in 
response to the blast. Then 
Captain Roberts played a 
ray of light upon the motor- 
car. The mustache of one 
of the lay figures twitched in 
a very lifelike way. At the 
same time chimes were rung 
by an instrument in the 
corner. A newspaper rep- 
resentative amused himself 
by blowing a whistle at the 
correct pitch and causing 
two lamps with electric bat- 
teries to flash. 

Radio amateurs who read 
the Popular Science 
Monthly will hardly be 
mystified by these proceed- 
ings.- They have seen Chris- 
tian Berger's engaging elec- 
tric dog, which leaped out of 
a little kennel when they 
clapped their hands. They 
know that a loud sound may 
so jar a telephone transmitter 
that it will cause a wave of 
electric current to flow through the electromagnet, or in 
some case a relay, and cause the electromagnet or the relay 
to act. If the jar is great enough to cause the electromagnet 
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Captain Roberts completely mystified the newspaper men 
when he made a set of Westminster chimes ring by turning 
a beam of light upon them. But anyone familiar with selen- 
ium (an element which varies in electrical conductivity with 
the amount of light that falls upon it) knows how it was done 



to release a spring or lever, 
the possibilities are endless. 

It is upon this principle 
that Captain Alan Roberts 
has built his toy. The police 
whistle merely affects a tele- 
phone transmitter concealed 
within the motor-car, causing 
the electromagnet to release 
the driving mechanism of the 
car. 

As for the experiment with 
light, that of course recalls 
the work of John Hays 
Hammond, Jr., in this coun- 
try. Everyone knows that 
selenium changes in electric 
re.sistance with the amount 
of light that falls upon it. 
John Hays Hammond built 
an electrical dog propelled 
by electric mechanism in 
which selenium was included. 
When he turned on a pocket 
flash lamp, the dog would 
follow the light as unerringly 
and as instinctively as if it 
were alive. 

Captain Roberts, of course, uses selenium in the same 
way to produce the effects that made his spectators gasp in 
astonishment. 



It Squeaks But Doesn't Scratch 



ENGLAND is considering the use 
of a new pen that is made of steel, 
quill, or reed, and is cut down to a 
broad, soft nib. No separate pen is 
needed. The child inks the nib and 
writes with it. 

The pen moves as smoothly over the 
page as a paint-brush. As the child's 
writing improves the nib is gradually 
cut down until it becomes a point. It 
may be cut to any angle. 

A small metal spring on the under 
surface of the nib retains much of 
the ink gathered at the first plunge 
into the ink-well, and thus a 
second dipping is 
not needed for 
quite a while. 

Why didn't we 
learn with this 
kind of pen? 



\ 



Fred is using a 
reed pen that is 
cut down to 
broad flat writing 
end, not a point 




Breaking Records at the 
United States Mints 

DURING last year the mints of the 
United States established a new 
record for speed by turning out 838,- 
911,195 coins for this and foreign 
governments. This was over 240,- 
000,000 more coins than were minted 
in the year 1918. 

In American money the number of 
coins was 738,642,000, and their value 
was $20,777,000. Included in this 
coinage were 3,679,000 half dollars, 
15,104,000 quarters, 54,529,000 dimes, 
76,395,000 five-cent pieces, and 588,- 
935,000 one-cent pieces. 

The coinage for foreign countries 
included 9,440,000 pieces for the 
Philippines; 10,000,000 pieces for 
Siam; 3,000,000 pieces for Salvador; 
850,000 for Nicaragua; 3,200,000 for 
Venezuela; and 20,750,000 for Peru. 
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Two. nine, seventeen — 
the bookkeeper on his 
high stool used to add up 
all the long columns of 
figures on his ledgei : if he 
did not happen to be very 
alert he usually finished 
with a difference and had 
to start all over again 




Were the Good Old Days as 

More work, longer hours — not many people 



Photographs © by the 




Machines do our adding and subtracting ;ur 
us now. Tap. tap — pull. The adding- 
machine operator strikes two number keys 
and pulls a handle. Down comes the figure 
in black and white. She repeats this until 
she has come to the end of her column 



Here's the way we swept 
our floors — in the days be- 
fore the vacuum cleaner. 
The dust rose from the 
carpet and settled down 
upon everything in sight 





The shoemaker in his dirty, untidy 
shop called it a day when he had turned 
out one pair of shoes. His work was 
tedious, yet it required skill. He 
is here sewing the sole to the uppers 



Shoes are now made by machinery, one set of machines 
turning out six hundred pairs a day. This is the machine 
that does the pulling and nailing of the soles. The man 
who works the machine learns his job in a very short time 
and earns as much in a day as the old-time cobbler 
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Good as They Are Painted? 

would really want to go back to them 
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The tailor of today 
handles fifty suits at a 
clip. He uses a powerful 
cutting-machine instead 
of shears, guiding it by 
means of a handle. In spite 
of increased production, 
the price of a suit has dou- 
bled in the last few years 



But the vacuum cleaner swallows all the dust 
it raises out of the carpet ; the dust is digested 
in a large bag, from which it can be emptied 
at leisure. Dust-caps and bungalow aprons 
are unknown in the house of the vacuum 
cleaner; its owner can always be dressed up 




Two by two, the tailor used to cut out your suits; he did it 
with a pair of long shears. If his hand was steady, your suit 
fitted well around the neck ; but you never could be sure that 
he wouldn't stay out late the night before he cut into yours 




Modem milking is done by machinery. The cows are lined 
up and held in place by metal bars that fit alongside of 
their necks. The attendant then attaches the milking 
machines and the milk is drawn into the pails. They are 
completely covered and no dust or dirt can get at the milk 



The old-time farm-hand smoked as he milked. 
Both milk and ashes fell into the pail, as 
well as several inquisitive flies. Perhaps the 
flies were extracted before you got the milk 
but they left their germs behind them 
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Standardized Bodies for Motor -Trucks 



THE problems that have held back 
the more general development of 
side-dump bodies for motor-trucks in 
the past included so mounting the 
body that the contents could be dis- 
charged far enough to the side to clear 
the rear wheels; a low height to 
permit hand shoveling from the 
ground; a positive control of the body 
at the moment of dumping and re- 
turning; and the absence of easily 
damaged mechanism. 

These problems have been solved in 
a new line of standardized bodies, one 
type of which is shown herewith. 
They are offered in all sizes, from one 
yard cubical capacity to five yards, 
and can be used to carry all kinds of 
bulk material, such as sand, stone, or 
cement, or even lumber. Each body 
of the line is made of steel, is low- 
enough to permit loading by hand 
from the ground, and may be oper- 
ated either by a hand-crank or by 
power from the truck engine. 

In operation, the body is first 
carried sideways and slightly elevated 
on the side opposite the dump until 
the center of gravity of the load 
comes at about the point where the 
body tips. Then the slotted elevat- 
ing cams come into action, and the 
body tilts to an angle of forty-five 
degrees, which is sufficient to dump 
nearly all bulk materials and lumber. 




The side of 
the body acts 
as a gate and 
automatically 
folds down par- 
allel with the 
body bottom. 
In the hand- 
operated type, 
twelve turns of 
the dumping 
crank will bring 
the load to the 
tipping point, 
and similarly 
twelve turns in 
the reverse di- 
rection will bring it back again to its 
normal position. 

When it is desired to manipulate the 
body by the engine power, a chain- 
driven take-off is provided from the 
truck gear-set. A safety release 
prevents damage to the body should 
it strike an obstruction. 

The body mechanism is entirely 
above the truck-frame, so that no 
chassis changes are necessary to fit it 
on practically any make of truck. 



Dumping problems for trucks 
have been solved by a stand- 
ardized body which, operated 
by the engine, dumps the load 
from one side. At the right is 
shown the dumping apparatus 
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The hybrid airplane-railway passenger car. Instead of being driven 
by a locomotive or an electric motor, the new car is run by an airplane 
propeller, the motive power being an engine whose fuel is benzol 

Driving a Passenger Car with Wind 

OUNDS like an airplane," one 



might say when he hears the 
novel railway coach coming down the 
track. The whirring sound of a 
propeller cuts the air while the sound 
of wheels travels down the rails — a 
strange combination ! 

During the severe coal shortage in 
Europe an inventive genius conceived 
the idea of a powerful gasoline-driven 



engine equipped with an airplane 
propeller, being fitted to a specially 
built car. The powerful thrusts of 
the propeller draw in the air, and the 
car is sent over the rails at a speed of 
fifty miles an hour. 

Forty people can be accommodated 
in the wind-driven passenger car, en- 
joying an airplane-like ride safely on 
the surface of the ground. 
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The airplane type fan adapted to 
your Ford concentrates the air cur- 
rents and whirls them over the en- 
gine, thus affording additional cooling 

The Two-BIaded Airplane 
Fan for Automobile Engines 

ONE adaptation of airplane en- 
gineering experience gained in the 
war, and now applied to the automo- 
bile, is the two-bladed airplane engine 
fan shown above. 

While the old type of fan is so 
constructed that most of the air 
currents slip off the blades, the airplane 
type concentrates the air currents by 
means of the peculiar spoonlike shape 
of the blades. The air currents are 
thus concentrated into a shaft of 
swiftly moving cool air that bathes 
the engine, keeping it and the cooling 
water at the proper temperature. 
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He Made His Dream of a Noiseless Engine True 



By Fred Gilman Jopp 



ONE of the early builders 
of gas-engines was a 
man with a dream: a 
noiseless engine. Frank E. 
Covey, of San Francisco, 
worked ceaselessly until he 
produced the object of his 
dream. His combined re- 
ciprocating and turbine en- 
gine was designed to get rid 
of the roar of the exhaust. 

In this engine the exhaust, 
instead of being shot into the 
open air or through an expensive 
muffler, is turned on to the rim of the 
flywheel or runner, into pockets just 
close enough together to cut the out- 
going burnt gases into such small units 
that after the pocket passes the port 
there is no more pressure, and there- 
fore no report or noise. 

In passing the exhaust port, the 
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Are the Popular Science Monthly's prize contests 
doing goodY We'll say they are! Our recent con- 
test, "ir/ioi Can Be Done with the Exiiaust of a Gasoline 
Engine," discovered, in the inrention of the first prize 
winner, Frank E. Corey, a new light-ireight noiseless gaso- 
line engine that v ill — if its inventor's claims are true — 
revolutionize the automotive and aeronautical industries. 
Already it has caused enough stir to induce engineers of 
foreign countries to investigate. — EDITOR. 
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force of the exhaust striking into these 
pockets sends the flywheel at a tre- 
mendous speed with no back pressure, 
since the rim of the flywheel travels so 
much faster than the reciprocating 
piston that the flywheel with its 
pockets becomes a scavenger, allowing 
no carbon to form anywhere. One 
reason for this is that no part is 
dipping in oil to splash more lubricant 
into the cylinders than necessary, 
thereby burning up money and burn- 
ing on carbon. 

The fan vanes cast into each side of 
the flywheel form a double fan 
blower, which discharges the drawn-in 
cool air upwardly and directly into the 
inclined cooling rings of the cylinders. 
These vanes keep the entire con- 
struction cool without water; there- 
fore no radiator, no piping, and no 
danger of freezing. By closing the air 
intake the engine can be run as cool 
or as hot as desired. These are all 
features that will appeal very 
strongly to the airplane builder. 

For the airplane, when the 
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propeller becomes the balance 
wheel to a great extent, the 
engine can be built at about 
one and one quarter pounds 
to the horsepower, and the 
amount of weight done away 
with will cut down the weight 
of the power plant more than 
60 per cent. For more power, 
an engine of four to six 
cylinders may be doubled 
by placing another unit on 
the same base and con- 
necting the whole to the main shaft. 
Every moving part can be oiled from 
the outside through sight-feed lubri- 
cators. 

Any piston can be removed without 
interfering with the others. Should 
an accident occur to one cylinder, 
the piston can be disconnected and 
removed in less than five minutes, 
and the engine started again without 
it, with the engine still in perfect 
balance. 

In cost of construction the engine is 
in a class by itself. So many features 
absolutely a part of other engines have 
been found unnecessary in this one 
that anyone acquainted with the cost 
of building high-grade machinery will 
readily see t<he difference in expense. 

In automobile construction, the near 
future is going to demand a car built 
on smaller and lighter lines. This 
noiseless light-weight turbine is here 
to supply that requirement. 



A cut-away view of Frank E. 
Covey's gasoline engine. 
Note the absence cf compli- 
cated parts and the pistons 
that function upside down 




Every moving part can be oiled from the outside through sight-feed lubricators. Should a piston or 
cylinder become injured, it can be removed in five minutes and the engine operated without it 
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Let the Wood-Pincher 
Pile the Wood 

"\^7HEN there is a cord of 
» * wood to put away, what 
a saving of time it would be if 
one's arms could suddenly take 
on the power of the giant 
"wood-pincher," developed as a 
labor-saving device during the 
stringency of war-times! This 
mechanical wood-lifting machine 
is just what the average boy 
would like to possess when the 
time comes to pile wood. 

Great numbers of tree-trunks 
to be lifted and moved ordi- 
narily demand the labor of 
many men. Somewhat on the 
principle of the "steam shovel," 
the metal jaws of the huge 
wood-pincher open above the 
piles of logs, snap together upon 
them, and take nearly two 
hundred logs for a full "bite," 
then close tightly their iron 
teeth, and, guided by chains, de- 
posit the logs in place 




Milkins the Peanut 

"TAO you like peanut butter? Then you certainly should 
like peanut milk — and it is much cheaper than cows' 
milk. A half-cup of peanut kernels will produce a pint 
of milk that is far richer in fat and protein than is the 
milk of a cow. 

Professor George Carver, of the Tuskegee Institute, 
in Alabama, conducted the experiments that led to 
the discovery of peanut milk. He says: 

"Whenever you find an animal product you will find 
its counterpart in some vegetable." 

Except for its nutty taste, peanut milk is very like 
cow's milk. It will sour and curdle, and when churned 
will produce buttermilk. It may be used in making ice 
cream, and in flavoring coffee and chocolate. 

If not convenient to keep a cow in the back yard, 
raise peanuts! Cultivate a taste for peanut milk 
and start a cheap dairy. 




Safety First — Out Comes 
the Fuse 

A FUSE-REMOVER that elimi- 
nates the danger of a shock 
when pulling out fuses is the new 
device of a Waterbury, Conn., 
man. When a fuse of this type 
has been in place for a long time 
it may be rather hard to remove, 
but with this new device the work 
becomes simple. 

The jaws that grasp the fuses 
are made of hard fiber, which in- 
sures good insulation. The frame 
is of hard wood. The device is 
placed so the jaws open around 
the fuse until the handle is 
pulled; then the jaws tighten and 
withdraw the fuse. 



Spare the Seed and Spoil the Flax 

TN Europe seeds are removed from flax by hand in order to 
preserve both seed and fiber. But this method is too slow 
for the American flax-grower: he does it by machinery. The 
flax is held between two rotating rollers and the seeds are forced 
out. They fall down a chute directly behind the rollers, and the 
straw is withdrawn intact. 

Flax has been called the most valuable plant that is grown 
because of the diversity of its uses. From the straw is derived 
the linen fiber from which all linen goods is made, from the 
coarsest materials for upholstering purposes, to the finest 
table linen. 

Linseed oil is pressed from the seed, and this is the chief in- 
gredient of paint, linoleums, and oil-cloths. From the solid 
mass that is left after the oil is extracted, oil cake, which 
is a valuable stock food, is manufactured. Gil cake is also 
used in the manufacture of fertilizer. 



This New Field-Gun Burst on Test 

RECENTLY a new type of field-gun just designed was fired at 
one of the army proving stations, with the result shown in 
the photograph. The piece was first tested for strength by 
firing an extra heavy charge. As the gun passed this test satis- 
factorily it was considered safe, and the board of ofliicers who were 
conducting the test crowded around to watch the firing. On 
about the fifth shot the gun exploded, hurling pieces in all 
directions, and leaving only the carriage intact. 

The piece of metal held by one of the spectators is part of 
the gun barrel. Pieces of this character were hurled among 
the bystanders, but fortunately there were no casualties, though 
one officer had his overcoat cut by a fragment. Experts who 
examined the wreckage attribute the accident to a flaw in the 
metal. 

Why the gun didn't burst on the high-pressure proof charge in- 
stead of on a low-pressure shot will probably never be explained. 
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Heating Rivets in a New Way 

' I ■'HE man who stands upon a steel 
girder overhanging a dizzy street- 
chasm, and whose job it is to demonstrate 
his abiUty to toss red-hot rivets to an- 
other workman, has more than or linary 
interest in the new type of furnace de- 
signed for the heating of the rivets. 

In five minutes he can create in this 
furnace a temperature of 3000° F., one 
quarter as hot as the sun. With the 
flame burning its brightest, he can 
swing the furnace on a crane and lift it to 
any position desired. He can keep a 
number of rivets on the hearth just 
beyond the play of the intense heat, and 
in a wink of the eye bring any of them 
to a glowing temperature merely by 
raking them under the flame. 

Kerosene is the fuel used in the fur- 
nace. It is transformed into a gas and 
blown by compressed air at a pressure of 
eighty or ninety pounds to the square 
inch, and the furnace is said to operate on 
^ of a gallon an hour. It is claimed that 
the flame burns without hydrogen and is 
therefore non-oxidizing, so there is no 
danger of burning up the rivets or tools 
left in the heat of the flame. 



Removing the Cherry's Pit 

CHERRIES may be pitted in the ma- 
chine shown below in this fashion: 
First, pluck off the stem and fit the up- 
right cherry in the curved base of the 
pittine-machine; then press down on 
the handle and force the pit out through 
the hole in the center of the base. A 
spring sends the handle back to its 
original position. 

Owing to the sudden falling off of the 
cocktail business, however, we fear that 
many a young cherry will have to go 
begging ii> the future. 
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He Shoots His Toy Airplane from 
a Gun 

TDOP ! Off goes the gun, and out shoots 
■'- a toy airplane. It travels grace- 
fully through the air for about two hun- 
dred feet and then drops gently to the 
earth. 

The gun is made like an air rifle, except 
that there is a slit in it running from the 
trigger to the nozzle. And inside there is 
a strong spring attached to a small catch 
that sUdes back and forth through the slit. 

The boy attaches the tail of the airplane 
to the catch and drags the airplane down 
toward the trigger. The spring contracts 
and is caught by the trigger. After he 
has aimed the gun he pulls the trigger. 
This releases a spring and the airplane 
shoots off. 

Since the toy is neither gun nor air- 
plane, but a combination of both, it 
might be called an airplane-gun. 



House-Moving by Motor-Truck 

WHILE many New Yorkers pay 
two hundred dollars a month for 
a first-class four-room apartment, it is 
said that in Cincinnati one can buy a 
four-room house for that price. Not 
that Cincinnati has anything to do with 
it. The government built the houses, at 
a cost of fifteen hundred dollars each, for 
the workers in munitions plants in the 
neighborhood. 

The munitions workers having gone 
elsewhere, these houses are now being 
sold. But they must be removed by 
their new owners within sixty days. 
That explains why on the roads leading 
out from Cincinnati may often be seen 
great trucks lugging the houses away. 

Each of the four-room houses is 
equipped with electric-light wiring and 
fi.\tures, and an excellent bath-room 
and kitchen, together with the neces- 
sary plumbing. 



Trying Out the Seeds 

IN these days of under-production, the 
parlor-table seed-tester proves its 
value. 

The tester is provided with a bottom 
tray, which not only protects the user 
from dirt and drippings, but which also 
makes unnecessary any further attention 
after the first operation. 

On the bottom of the tray is a blotter 
over which there is a pad that holds and 
supplies the necessary moisture. This 
pad is perforated with compartments, 
and in these the seeds to be tested are 
placed. 

The testing is best done in late winter 
or very early spring, as usually too little 
time remains to be sure of the quality of 
the seeds if the gardener waits for 
the planting season. 
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Carrying a k Monster Cun Under the Sea 




Q International FUm Service Co. 

Now that we have peace, doubtless this submarine 
with a 12 -inch gun is prepared to see that we keep it 

THE British submarine M-1, which mounts a 12-inch 45-caliber 
gun, is the most powerful undersea craft in the world, and 
represents a new idea in naval warfare. 

It was completed in August, 1918, just before the end of the war, and 
was to have been used in convoying merchant ships which might have 
been attacked by enemy light cruisers. As a matter of fact, the M-1 
has never been in action. 

This unusual craft is 200 feet long, and has a displacement of 2,000 tons 
and a speed on the surface of about 16 knots. There is the usual recoil 
arrangement made for the big gun, but despite this the submarine goes 
back about ten feet in the water, from the recoil, whenever the gun is 
fired. 

Sunken Ships Lifted with 
Air-Bags 

A METHOD has been devised and success- 
fully tried by which sunken ships can be 
salvaged with comparative ease. Instead of 
using heavy steel tanks whose weight must 
be added to the lifting force employed, the 
new way is to place fabric bags in the hull of 
the vessel and inflate them with air. To 
augment the effect, a number of bags may be 
attached to the outside of the hull. 

The bags are made of very strong rubber 
water-proof canvas, are from 30 to 40 feet 
long, and displace from 50 to 100 tons 
of water. 

There is no difficulty in placing them 
inside the ship's hull. They are flexible and 
can be folded to fit a small space during 
transportation, in this respect being very 
different from the more clumsy steel tanla 
ordinarily employed. 

In order that the compressed air within 
the bags will not be forced to the bursting- 
point, each bag is provided with an auto- 
matic blow-off valve. When placed in the 
ship the bags are flat and lie against the 
girders, and the vessel begins to rise when 
sufficient air has been blown into the 
bags. 

Since the bags are placed just where the 
greatest weight is encountered, the ship can 
be lifted without any severe strain on the 
structure— a very great advantage over the 
old method. 

The first vessel to be salved by this system 
was the steamer Main, which had been sunk 
by a German submarine in Luce Bay, off the 
coast of Scotland. The bags displaced one 
hundred tons of water each, and weighed 
only one ton complete. 

Larger bags are being made, and it is 
rumored that the Lmitania may be raised 
from the bed of the ocean by this system of 
air-inflated bags. 
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It Is Midsummer Now in 
Northern Mars 

SEEN through a telescope, the bright planet 
which everyone notices in the east after 
sunset appears as an exceedingly interesting 
object. It is Mars, the mystery world. 

Just now the earth observers see Mars in 
the height of its northern midsummer. The 
polar snow-cap has melted to its smallest, and 
many of the curious dark markings seen upon 
its yellow deserts and called "canals" have 
vanished under the sun's persistent rays. In 
the far southern region of Mars midwinter pre- 
vails, and as the planet is observed through 
the rest of the year the coming of spring in 
the southern hemisphere will be witnessed. 

It is strange to look across the gap of more 
than 50,000,000 miles and see the changing 
seasons displayed upon another world! On 
April 21 Mars will be in opposition and on the 
27th it will be closest to the earth. 

The distance of Mars from the earth at the 
present time, is about 15,000,000 miles greater 
than it is possiblef or the planet to approach, but 
it is closer than during the opposition of 1918. 




Perhaps the Lusitani'a will be raised by air-inflated bags. The bags are 
placed in the ship flat; when they are inflated with air, the ship rises 
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Let the Truck Lift It 




She*s a Dog-Catcher 

NEXT time you pick up a stray dog or cat and 
send for the wagon to take it away, don't be sur- 
prised, when you hear the dog-catcher's wagon, if a 
woman jumps from the front seat, runs up the steps, 
and rings your door-bell. 

During the war the shortage of men dog-catchers in 
American cities made it necessary to hire women to 
take their places. 

In the picture below you see Mrs. Laura Dietrich, 
one of Denver's dog-catchers, putting a poor little stray 
pup into a pen. The pens in the pound are quite 
desirable from a dog's point of view. There is a clean, 
comfortable bed in each pen, and even a chair for 
visitors. 

Lost dogs and dogs that never in all their lives had 
any owner are placed side by side. If, within a 
certain length of time, no one claims or asks for any 
dog in the pound, alas ! he is killed. 



An electric truck equipped as a crane. It is 
here shown in a position for hoisting heavy 
objects, the hoisting structure having been 
unlatched and drawn down the vertical bars 



TEN men tugging at a 4,000-pound weight may 
finally be able to move it to the desired spot; 
but the work of all ten can be done very expedi- 
tiously with one of the new crane-trucks. Easily 
the electrically driven truck travels over to the 
pile of heavy machinery, extends its sinewy arms, 
picks up the massive weight, and swings it around 
in the most cramped quarters of a storage room, 
setting it down in the exact spot intended for 
stacking. At the present high cost of labor, one 
can imagine the expense of employing men to do 
the work that this clever piece of mechanism 
can do. 

The truck has a two-wheel drive and a four- 
wheel steer equipment, and is capable of being 
made into a four-wheel steer truck. The cost of 
operation varies, of course, with the facilities for 
charging the batteries, but under normal con- 
ditions the crane-truck can be oper- 
ated for one hour, moving a load of 
4,000 pounds, at a cost of about ten 
cents, including the operations of 
starting and stopping. 



' A Bath-Tub for 
Sun-Baths 

FOR certain skin diseases the 
curative power of sunlight 
has long been recognized, and 
many people who have availed 
themselves of no stronger 
remedy than sun-baths have 
been restored to health. Realiz- 
ing this, an enterprising doctor 
of Brittany has constructed a 
special type of bath-house. It 
is designed to collect the sun- 
light even when the sun is low 
and its light weak. 

A lens is arranged to follow 
the motion of the sun, and to 
concentrate the rays upon the 
patient, who is hidden from 
view in the bath-cabin. The 
cabin itself revolves and the lens 
brings the rays to bear upon 
any part of the body desired. 
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In the shortage of men dog-catchers brought about 
by the war women came to the rescue. Here is one of 
Denver's dog -catchers putting one of the pups in his pen 




ome, Sweet Home— This Time 
It's a Trolley Car 



A* 



ND the landlord raised the 



(Q American Photo Sorvioe 

He owns his home ; it'j 
motorman's box, and 



s a trolley car. The kitchen is out in the 
the other rooms are curtained off inside 



O'Mara refused to pay it. 
He took his rent money, 
bought an old trolley car 
with it, and made the trolley 
his home. 

The motorman's box is now a 
kitchenette, and the inside doors 
of the car will shut out the 
fumes when Mrs. O'Mara cooks 
corned beef and cabbage. The 
seats along one side continue to 
serve as seats, but those on the 
other side are used to support 
the table and beds. The car is 
curtained off into separate 
rooms. There are windows all 
around, plenty of fresh air, sun- 
shine — and no rent to pay! 
What could mortal wish for 
more? 

We do not know where Mr. 
O'Mara keeps his trolley car, 
but probably a kind-hearted 
neighbor offered his side yard. 
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Things New for All the Members of the Household 




This broom's Japanese 
inventor claims that the 
joint enables the user to 
dig in comers conveniently 



"Bake in a hot oven," says your recipe, and you turn up 
the gas. But how can you be sure that your oven won't 
get too hot? Use this automatic temperature regulator 



A German preserving out- 
fit provides a water-jacket 
with a steam cover. The 
jars are easily handled 
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Do It with Tools and Machines 




The portable belt conveyer has found a wide range of usefulness in loading and un- 
loading cars and trucks and in storing material such as coal, coke, sand, and gravel 



It is a portable out- 
door lighting appa- 
ratus, which weighs 
only forty pounds, 
producing a powerful 
white light at low cost 



The purpose of this appa- 
ratus is to mold into shape 
the babbitt metal bearings 
that are used in shaft- 
hangers and journal-boxes 




This ammeter affords the only means of 
testing the condition of a dry-cell. Con- 
tact may be made directly to the battery 

{Right) Emery wheels partly cov- 
ered with a hood, which catches 
the dust from the tire casing and 
then draws it off through a blower 






In manufacturing boots, those 
made with the so-called friction 
lining stick to the lasts. A 
portable boot-stripping machine 
removes them quickly and easily 



(Below) Useful alike to 
the farmer, motorist, 
and home mechanic is 
the six-in-one tool com- 
bining a vise, an anvil, I 
an emery and buffing 
wheel, a drill, and a 
pipe vise. It weighs 
only ninety pounds j 



The foot treadle of this lathe runs the 
entire length of its frame, thus permit- 
ting convenient operation from any posi- 
tion. Tool-rest and tail-stock have 
unusually large bearing surfaces which 
insure great rigidity and accuracy 





Car rails were formerly ground by 
hand, a long and tedious operation. 
Now the big traction companies 
supply their men with an electric 
motor which drives a flexible shaft 
attached to a rotary grinder 
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In a sudden shower, a protector made of adjustable 
bars and canvas is quickly erected on the bus-top 

Caught in the Rain 

You are sitting on top of a bus, enjoying 
an early warm spring day, when a sudden 
shower comes down. What happens if you can't 
find a seat inside? 

But buses may soon be equipped with rain- 
protectors like the one shown above. In fair 
weather, the protector slides into place beside the 
seat and is hardly noticeable. It is simply a combi- 
nation of jointed metal bars and rolled-up canvas. 

When it rains the bars are extended, the canvas 
unrolled, and the seat will be well protected at 
front and side from the rain. Since the bus moves 
forward, there is no need of protecting the back 
of the seats. And the side toward the aisle is left 
open, so that passengers can get out without 
trouble. 



She's Made of Wood and a 
Thousand Wheels 

PYGMALION made a statue, loved 
it, and it came to life for a short 
time. But that happened centuries 
ago. Dr. Ni.xon, of San Francisco, 
has built a statue answering to the 
name of Isis. She reclines on a divan, 
gorgeously clothed, and spends most 
of her time pla>-ing on a zither. She 
knows sixty-four tunes. 

There is no gray matter in her pretty 
brown head — just wheels, a compass, 
and bottles of colored liquid. In her 
bosom are more than three hundred 
wheels, and in her entire body more 
than a thousand. She is a mechanical 
masterpiece. Dr. Nixon has spent 
twelve years putting her 
together and he says she 
can do nearly everything 
but speak. 



Isis, an image 
carved by the man 
at her side, can 
play sixty-four 
tunes on her zither 
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Safeguard the Children by Foot-Printing Them 



ARE you afraid your child will be 
l \ kidnapped? Have the boy foot- 
printed! Thus has the Bertillon sys- 
tem of finger-printing criminals been 
expanded and the new method of 
identification been made to apply to 
lost children who are too small to give 
the police any information about them- 
selves. The method also is service- 
able in maternity hospitals, where the 
matter of identification of children 
might become complicated. 

Anxious mothers who fear their 
children might be lost or kidnapped 
may take them to-the police station to 
have foot-prints made. Examine the 
skin of your hand under a magnifying- 
glass and you will see many ridges and 
furrows. No two people are provided 
by nature with similar finger- or foot- 
prints in the matter of pattern or 
minute details in the ridges where the 
perspiration glands have their open- 
ings. "By their foot-prinh ye shall 
know them," might be an adaptation 
of the old saying, the little ridges of 
hands and feet providing the only 
absolute means of identification known. 
The Chinese were pioneers in recog- 



nizing the value of the finger-print as a 
means of preventing forgeries. When 
a will was read to the beneficiaries, 
their approval was attested by their 



finger-prints attached to the docu- 
ment. A finger-print beside the signa- 
ture on a check would make forgery of 
the writer's name an impossibility. 





1^ 




Foot-print of a twen- 
ty-months-old boy. 
The police could pick 
him out of any num- 
ber cf lost children 
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Foot-piinting a boy for identification if he should be lost 

or kidnapped. The child's foot is brought in contact with a 
su'-''ace evenly inked, and it is then evenly impressed upon 
a oheet of paper. The ridges in the skin on the bottom 
of the foot furnish unmistakable details of identification 



April, mo 



Fumigating a Sick Tree 

A balloon drops a tent over it and the deadly parasite- killing fumes are released 

By P. Schwarzbach 



WHEN you emerged 
from the measles your 
room was fumigated 
so that the rest of your family 
wouldn't catch 'em. Just so, 
when part of a tree becomes 
diseased, the other trees are 
also fumigated so that they 
won't catch diseases. 

But fumigoting rooms and 
fumigatin<i trees are vastly 
different jobs. By closing the 
door you can shut off a room, 
but in order to fumigate a tree 
vou must put a tent around 
it to shut it off from its neigh- 
bors. 

What is the quickest, easi- 



est, and best way of accom.- 
plishing this? 

Mack Swain, of Los Angeles, 
will tell you to drop a tent 
over the tree by means of a 
captive balloon. 

Perhaps you have heard of 
Mack Swain. He is a well 
known slap-stick moving- 
picture comedian. He has 
recently patented his idea of 
fumigating by balloon. 

The tent is hooked to the 
balloon, which is moved until 
it is directly over the tree. 
Then the balloon is lowered. 
The tent opens like a para- 
chute, and settles comfortably 





Insects were ruining a fruit tree, and the owner decided to fumigate it. A 
captive balloon with a tent hooked to it was brought directly over the tree 
and lowered. The tent opened up like a parachute and settled over the tree 
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The tent was fastened into place 
and then deadly fumes were released 
inside of it; the insects and their 
eggs were quickly killed, whereupon 
the balloon carried its tent away 



over the tree. The balloon is 
then unhooked and starts back 
for another tent for another tree, 
while the tent it left behind is 
fastened to the ground. 

Hydrocyanic acid does the fumi- 
gating. It is a deadly volatile 
poison, and as it fumes away it 
kills all the insects on the tree, and 
even the insects' eggs. This acid 
is also known as Prussic acid. 
It has the seductive odor of peach 
blossoms. 

When the tent is securely fas- 
tened, the tanks of hydrocyanic 
acid are shoved underneath it 
and opened. After the fumes 
have done their deadly work the 
balloon is brought back to the 
scene of action, the tent is 
hooked on again, and away the 
balloon goes to another tree. 

Mack Swain, the inventor of 
this device, is not the only 
moving-picture comedian who is 
interested in it ; for Chester Conk- 
lin, who spends his working hours 
trying to dodge pies, dough, and 
soft tomatoes, has bought a forty 
per cent interest in the patent. 



Buzz-z-z— You Forgot the Light 



DID you ever 
hear the stocy 
of the man who left 
an electric light burn- 
ing on the day he 
started on a trip 
around the world? 
When he returned it 
was still burning — 
and he had to sell 
his house to pay 
the bill. 

There has recently 
been invented a 
switch that makes it almost impossible 
to forget to turn out the light. It is 
intended primarily for cellar, attic, and 
closet lights, although it is equally 
serviceable elsewhere. 

As soon as the light is turned on, a 
gentle buzzing begins, continuing until 
the current is switched off. The device, 
which is merely a combination of an 
ordinary snap switch and an alternat- 
ing-current buzzer, is easily installed 
and soon pays for itself. 

The Postman Brought 
This Wall-Paper 

FATHER BUCCI, a Califor- 
nian, has papered a room 
with 105,000 stamps coming from 
thirty-five nations. Three designs 
compose the walls: one from ceiling 
to picture-molding, one from picture- 
molding to chair-level, and another 
design from the chair-level to the 
floor. The design includes the Ameri- 
can and Italian flags, all in stamps. 

It took Father Bucci about ten 
years to collect the stamps, and 
another six months to arrange them. 




From the minute you turn on this switch 
till you turn it off, its partner will buzz 
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It Tells the Time in Words 



THREE o'clock!" 
This clock does 
not strike. It speaks 
and tells you the hour 
and even the quarter- 
hours. Such is the 
marvel of an English 
clockmaker. 

The mechanism of 
the clock is connected 
with a film on which 
has been recorded the 
human voice. The film 
moves so that a phono- 
graphic arrangement 
connected with a horn 
operates when the hour 
or one of its quarters 
is to be announced. 

In the ordinary pho- 
nograph the stylus, or 
"needle," travels around 
the grooves of a cylinder 
or disk upon which the 
sound waves have been 
recorded. In the speaking 
clock the needle is station- 
ary, resting upon a strip 
of film, which travels over 
a drum, and with slight 
latitudinal motion it fol- 
lows the oscillations of the 
sound waves recorde(' 
upon the film. 




Here is the mech- 
anism, showing 
the strip of film 
upon which is re- 
corded the voice 
that announces 
the hours. The 
horn projects the 
sound upward 

In about five min- 
utes, when this 
clock speaks the 
quarter - hour, 
everyone in the 
room will start 



Outdoor Moving-Picture Shows 



I— ir*ii 

I ; 1 



"T TERE come the movies!" This 
XJ. is the shout of the children in 
country villages when they see a 
certain motor-truck coming down the 
road. Indeed, traveling movies are 
now common in Europe, because day- 
light is no longer an obstacle 
to outdoor shows. 

The invention that made 
this possible is based upon 
the construction of a screen 
which absorbs the rays fall- 
ing upon it while transmit- 
ting the rays from the other 
side. 

With such a screen, all 
that is required is to keep 
the light from the outside 



from mixing with the light of the 
image on the side from which it is 
projected. This is done by enclosing 
the projecting apparatus in a light- 
tight compartment. The invention 
lends itself to many applications. 




Pasted on cloth so 
it can be removed, 
this wall-paper rep- 
resents ten years of 
stamp- collecting 




Here is the traveling "movie," showing a picture in 
full daylight as it appears on the side of the truck 



Showing a moving picture on the 
wall of a room in broad daylight 
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It Simplifies the Cutting of Circles in Glass 



HAVE you ever tried 
to cut a circle out of 
a plate of glass, and if so 
how did you succeed? 
The surface of the ma- 
terial is so smooth that, 
even if your glass-cutter 
were fixed to a compass, 
it would not enable you 
to cut a clean circle 
unless a special arrange- 
ment were made on the 
order of an interesting 
invention that has just 
been patented. 

The operation of the 
device is simple. The 
plate of glass to be cut is 
laid on a table and the 
upright standard of the 
cutter is securely fast- 
ened. An arm extends 
from this standard, ter- 
minating in another up- 
right tubular standard 
from which extends a 
bar bearing a scale in 
half -inches. 

The glass-cutter is at- 
tached to this bar, and 
rotates around the sec- 
ond standard, which is 
clamped down by the 
little spindle-head on top 
of a strong spring. If 




The left hand turns a spindle-head, which clamps 
the standard down upon the plate of glass, while the 
right hand adjusts the position of the glass-cutter 

The right hand now prepares to swing the cutter 
around the standard to sweep out the circle. By this 
new device you can cut glass quickly and accurately 




the circle is to be six 
inches in diameter the 
cutter is slid outward on 
the bar three inches along 
the scale, and with a 
sweep of the hand the 
gkss can be quickly and 
accurately cut. 

Decisive action, the 
accurate sweep of the 
hand, and the right pres- 
sure are demanded of 
the glass-cutter if he 
would make a perfect 
"cut." 

The mechanical ar- 
rangement of the com- 
pass enables one to give 
just the right pressure 
bearing upon the glass 
while he sweeps out the 
circle. The device being 
clamped to the table in 
a fixed relation to the 
position of the sheet of 
glass makes it possible to 
cut duplicate circles with 
the utmost economy. 

Every circle will come 
from the same portion 
of each plate or sheet, 
and there will be no 
haphazard guesswork, 
resulting in loss of 
material. 



When Coal is Short Run the Factory with Tractors 





During the recent coal famine, when government regulations 
would have reduced the working hours and out many employees 
in idleness, at least one enterprising manufacturer succeeded in 
overcoming the difficulty. With gas engines and a steam road- 
roller, sufficient power was generated to keep the wheels 



of industry turning. Outside the factory building the heavy 
road-roller did the work of the electric motors. Inside the 
building the gas engines did their duty, keeping the machines 
busy. Several tractors were also used to drive generators, 
and these furnished electricity for lighting the entire plant 
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Hitting the Moon with a Rocket 

Professor Goddard of Clark College plans to fire off a 
cracker right under the nose of the man in the moon 

By E. F. Richards 
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A FEW mcnths ago the plausibility 
of reaching the moon was con- 
sidered in these pages on the basis of 
some calculations made by the French 
aeronautical engineer Robert Esnault- 
Pelterie, who showed that the most 
compact explosive known did not 
carry within itself sufficient energy to 
convey it to the 
moon by its own 
power. 

Now Professor 
Goddard of Clark 
College, Worces- 
ter, Mass., comes 
forward with com- 
putations and ex- 
periments that 
cast an entirely 
new light upon 
the situation. In 
the first place, it 
is to be observed 
that, in order to 
reach the moon, 
it is not necessary 
that the explosive 
employed should 
possess sufficient 
energy to carry 
the whole of its 
weight to our sat- 
ellite. For, as a rocket proceeds on 
its course, it continually discharges a 
part of its mass, so that only a fraction 
is carried i-he whole distance. 

Secondly, — and this is where the 
significance of the recent computations 
and experiments appears, — it has been 
found by calculation that the. velocity 
of the gases issuing from the rocket, by 
which velocity the kick is produced, 
has an extraordinarily great influence 
upon the amount of explosive required. 
Professor Goddard has succeeded, in 
his experiments, in raising the velocity 
of the gases discharged by the rocket 
from 1,000 feet a second, the best 
performance of ships' rockets now on 
the market, to 7,000 feet a second. 
The best rifle hurls its bullet out of 
the barrel with an initial velocity of 
less than 3,000 feet a second. 

The full significance of this can be 
appreciated only when we consider 
some actual figures. So, for example, 
Professor Goddard's computations 
show that in order to kick one pound 
from the earth to the moon requires, 
under the most favorable circum- 
stances, an explosive charge of 602 
pounds. This is assuming a velocity 
of 7,000 feet a second for the gases 
discharged by the rocket. But if we 
were restricted to a velocity of 1,000 



feet a second, as in the ships' rocket, 
the charge required, per pound carried 
to the moon, would be the seventh 
power of 602— that is to say, 14,290 
million million tons! 

It will thus be seen that Professor 
Goddard's improvement in the design 
of the sky-rocket has, at a single step. 



Here are two forms of Professor 
Goddard's rocket. Note in each 
case the tapering nozzle, the 
fundamental feature of the inven- 
tion, by which the effciency of the 
rocket is raised from the best 
previous record, namely two per 
cent, to sixty-four per cent. The 
drawing on the right shows a 
double rocket, the fuse of the small 
upper rocket projecting into the 
charge of the large lower rocket, 
so that the small rocket is fired off 
at the moment the charge in the 
large rocket is exhausted. The 
drawing on the left shows a type 
of rocket in which the charge is 
divided into a number of separate 
cartridges, which are fired off one 
after the other. The ignition is 
effected by a battery and induction 
coil. In the head of the rocket is 
placed a gyroscope which keeps 
the rocket pointed in one direction 
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transferred the enterprise of hurling a 
missile to the moon from the class of 
utterly impractical dreams to the 
domain of entirely feasible and even 
comparatively light tasks. 

The principal feature of Professor 
Goddard's improved type of sky- 
rocket is the tapering nozzle, designed 
on the principle of the turbine nozzle, 
so as to utilize the work of expansion 
of the hot gases. This design has in- 
creased the efficiency of the rocket 
from two per cent, the best perform- 
ance attained hitherto by any rocket, 
to sixty-four per cent, exceeding by 
far the record of even the very best of 
internal-combustion engines. 

For the present we may leave out 
of consideration the plan of anything 
like a personal visit to the moon — the 
chief difficulties here are physiological, 
not physical. But we can, if we 
want to, reach out a 
long arm and tickle 
the moon, as it were. 
Here a new problem 
arises. Suppose we 
send a rocket to the 
moon. How shall 
we know whether our 
aim has been true 
and the shaft has 
gone home? Pro- 



fessor Goddard has not only worked 
out the problem on paper: he has 
conducted experiments to furnish the 
experimental data required. 

It would, of course, be impossible to 
follow the course of such a small body 
through the 240,000 miles that sepa- 
rate us from the moon. But the rocket 
could be made to 
carry a charge 
of flash - powder 
arranged to go off 
when it hit the 
moon's dark sur- 
face, the event 
being brought off 
about the time 
of new moon. 
And the amount 
of flash - powder 
required can be 
easily determined 
by a simple ex- 
periment. Pro- 
fessor Goddard 
found that one 
fifth of a grain of 
powder made a 
flash plainly visi- 
ble at a distance 
of two and one 
fourth miles. To 
produce an equally visible effect at 
the distance of the moon would 
require, accordingly, a charge 
of about fourteen pounds. As- 
suming that the total weight 
of flash-powder, plus acces- 
sory apparatus, were four 
times this amount, the total 
charge of explosive re- 
quired would be about 
seventeen tons. Profes- 
sor Goddard's invention 
is intended to carry aloft 
registering instruments 
and even cameras. 



No telescope can fol- 
low the course of the 
rocket; but a charge 
of flash-powder could 
be carried which would 
explode when it hit 
the moon's dark surface 
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To Hit the Moon with a Rocket 



Professor Goddard, of Clark College, has invented a rocket that 
operates on entirely new principles, and that would make it 
possible to hit the moon. It has been estimated that with 
ordinary rockets it would take 14,290 million million tons of 
explosives to reach the moon. Professor Goddard's rocket 
requires only 602 pounds, because the gases are discharged, not 
at the usual rate of 1,000 feet a second, but at 7,000 feet. The 
fastest projectile hurled from a rifle has a velocity of less than 



3,000 feet a second, from which it is seen what a marked im- 
provement Professor Goddard has made. The total charge of 
explosive required to reach the moon would be seventeen tons, 
equal to the total weight of ammunition discharged by a battle- 
ship when it shoots off all its guns at once. In other woids, 
Professor Goddard's improvement at a single step transfers the 
enterprise of hurling the missile to the moon from the class of 
impractical dreams to the domain of comparably simple tasks 
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Spring Cleaning the Automobile for Summer Economy 

By Fred Gilman Jopp 



OUTDOORS na- 
ture is dressing 
field and tree 
with new style 
greens. Indoors 
your wife serves the 
meals on the kitchen 
table and clutters up 
the floor with rolls 
of carpet it's mere- 
ly spring cleaning. 
Your share is await- 
ing you, so put on 
your overalls, go out 
to the garage, and 
take the car out of 
winter storage. It should be gone 
over at least once a year, to eliminate 
many of the summer troubles that 
result from lack of preparedness. 

To make a thorough job, it is best 
to start at the front of the car and 
work back to the rear axle. 

To Find the Lealfs 

First, disconnect the radiator from 
the car and take it off. Plug the inlet 
and outlet holes with wooden blocks. 
Stand the radiator on the floor and 
force water into it with a hose. If 





It is a simple matter to jack up the wheels 
of the car and lubricate the four springs. 
A thorough greasing at this time will 
eliminate all those annoying squeaks 

there are any leaks they will now be 
visible. Scrape these spots with an 
old knife and cover them with solder- 
ing acid. Then apply the solder with 
a soldering-iron. Wash out the radia- 
tor with a solution of hot water and 
washing soda, and rinse out with cold 
water from the hose a few times. 

Cover the gasoline line carefully. 
Disconnect the joints and blow into 
them with the tire-pump. This will 
reniove any sediment and save a 
possible stoppage of gasoline later on. 
Examine the line for leaks. Some- 
times dirt works into the carburetor 
strainer and collects there. Wash it 
out carefully or it will cause trouble. 
Drain the old gasoline from the tank; 
it is no good now except for cleaning 
purposes, for its strength is gone. 



Use the hand crank to determine the 
engine's compression. You can tell by 
the "feel" of each cylinder whether the 
valves need regrinding. If they are 
ground at this time they will go for a 
long time in the busy season before 
they need grinding again. The fine 
grinding compound is best, since the 
coarse usually leaves in the valves 
deep ridges that must be ground 
out. 

Wash the engine carefully after you 
are through with the grinding opera- 
tion, or some of the compound will get 
into the cylinder walls and continue to 
grind into your expense account. 
Make sure that there is a clearance 
between the valve stems and lifters; 
otherwise the valves will not seat and 
there will be leakage. When adjust- 
ing the lifter, test for clearance after 
the jam nuts have been tightened, 
for the tightening of the locks may 
alter the adjustment. 

Taking Your Car in Hand 

Serious repairs on the ignition units 
must be taken to an expert. Don't 
try to make them yourself. A study 
of your car's wiring diagram will be 
valuable at this point, for with it you 
can trace each wire to its respective 
terminal. In- 
spect the 
spark-plugs 
for cracked 
porcelai ns ; 
clean and 
adjust the 
points that 
should be 
spaced the 
distance of a 
thin d i me 
apart. Ex- 
amine the 
wiring for 
rotted insula- 
tion, taping, 
and applying 
new wire 
when neces- 
sary. Clean 
and tighten 
all terminals 
and support- 



ing wires that lack 
proper fastening. 

Remove the cover 
of the ignition dis- 
tributor, and use a 
fine flat file to smooth 
down the points, 
but don't remove 
more metal than is 
necessary. Adjust 
them when you are 
finished using the 
gage provided for 
the purpose. 

Carbon brushes 
that stick can be 
loosened with a drop of gasoline; 
weak spring pressure can be increased 
by pulling the spring apart with the 
fingers. 

The steering wheel play may be 
taken up in the gears at the bottom of 
the steering-post. Tighten all knuckles 
and lubricate carefully. Should any- 
thing go wrong here when the car is 
under way, a bad accident is sure to 
result. 

Drain the transmission and rear 
axle assembly with two quarts of 
kerosene to flush out each casing, and 
refill with a standard lubricant. 

Go over the brakes carefully; clean 
them and fit new clevis pins if neces- 
sary. Adjust the brakes by jacking 
both rear wheels from the floor and 
allowing the engine to run with the car 
in high gear. See that both wheels 
stop the instant the brake is applied. 

Lubricate every part as explained in 
your instruction book. 

The differential, axle, and universal 
joints are difficult to get at, and are 
therefore often neglected. Get after 
them now and clean and lubricate each 
part carefully. 

Look over the chasses and body. 
Tighten all loose bolts and nuts. The 
front axle rarely needs attention, but 
if there is too much end play, take off 




Most "rattles" on a car are caused by just one thing — loosened 
nuts and bolts. Make it a point to ZiA and tighten each one 
individually, then you won't be troubled .vith squeaks later on 
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3^ U\ill 

Titer momcters 

To help you main- 
tain a terai>erature in 
your house conducive 
to good health. 

7w* Bath 

Tiwr mo meters ' 
To enable you to get 
the most good from your 
bath. 

^dir Home Set 

Bake Oven Thermom- 
eter. Candy Thermom- 
eter. S u (la r Meter. 
The secret of accurate 
results in cooking. 

5w* Hygrometer 

To enable you to keep 
the humidity of the 
atmosphere in your 
home correct at all 
times. 

9«M IVeaiher 

Barometers 

Forecast the weather 
twenty - four liours 
ahea<l with dependable 
accuracj'. 

J^ifir Quality 

(umpasses 

To show you the right 
way in unfamiliar 
country. 



The Thermometer 
The 100% Efficient 
Cook 

««Mj Wife's strawberry jam" 
Oh, MAN, what eating! 

"y^/'HAT if one jar in a dozen "works." No 
housewife is a failure because of that. 



But, suppose a canner putting up thousands of jars of 
preserves, or baking beans by the million, loses one jar or 
can in twelve. What would happen ? Bankruptcy. 

How is it then that your old-fcishioned home cook — your idea 
and mine of the world's best, when it comes to "eats," doesn't show 
up ioo% efficient and the professional canner does? 

That's the answer. 



Temperature Control. 



Formerly the housewife had to trust to 
experience, "guessing," or "looks." But 
today the canner and increasing thousands 
of modern housewives, cook by the ther- 
mometer — the secret of accurate results. 

When a corn canner, for instance, cooks, 
mechanical arms stir the corn in a huge 
kettle. A metal rod di|)S into the kettle 
too. It's like your finger, that rod. It 
feels how hot the corn is. It expands and 
contracts with the slightest drop or rise 
in temperature and signals back to a valve 
on a steam pipe. "Turn off the steam," 
it says if the corn is too hot; or "more 
heat," if the temperature is falling. And 
the regulator responds instantK- by moving 
a valve. 



That's the principal reason why one can 
of corn on the grocer's shelf is as good as 
every other can of the same brand. 

In hundreds of the large canneries here 
and abroad lyctn Temperature, Indicating, 
Recording and Controlling Instruments are 
used. They are regarded as the standard 
of accuracy just as they are in hundreds of 
other industries. 

There are over 8,ooo different kinds of 
instruments in the lycos line. At the left 
we list J}cot Instruments for home use. 
Ask your dealer about them. If he won't 
supply you, write to us direct sending 
dealer's name. Literature on any instru- 
ment or type of instruments in which 
you may be interested will be sent you 
promptly. * 



Jay/or Instrument Companies 

Rochester, N. Y. 
There's a lycoi or ^ibr Thermometer for every purpose. 




the hub caps and adjust the bearing 
cones so that the wheels will turn 
easily without dragging. Fill the caps 
with grease. This will be forced 
through the bearings and will thor- 
oughly lubricate them. 

If when adjusting the wheels a 
grinding sound is heard in the bearings, 
take off the wheel. There may be a 
broken ball, a scored ball race, or a 
worn cone. Replace them with new. 

Looli lo Your Storage Battery 

Start the engine and note whether 
the ammeter indicates the proper 
charge, that the lights are burning 
> properly, and that the storage battery 
shows a strength of 1.275 at least. If 
the battery has been left on the car all 
winter it is ruined, and if it shows no 
strength or the plates have turned 
white, take it to a battery station, for 
overhauling. Hold your hand at the 
bottom of the radiator to see if it 
gradually grows warmer — this denotes 



that the pump is working property. 
Pull the throttle wide open quickly to 
see whether the carburetor needs 
adjusting. Listen carefully to the 
engine's sound the first few minutes. 

An expert automobile and carriage 
painter can obtain the real "factory 
finish," but it's well to know how to do 
the work yourself and save the money. 

When the surface is in good condi- 
tion and it is desired merely to freshen 
the colors, clean off all dust, dirt, and 
grease with benzine or turpentine. 
Next sandpaper lightly to cut the gloss, 
and then apply one or two coats of a 
good automobile finishing varnish. 

How to Paint Your Automobile 

If it is desired to change the color, 
first thoroughly clean off all foreign 
matter with sandpaper, apply two 
coats of automobile enamel of the 
desired color, and varnish. 

When the surface is in bad condition 
and the paint has been chipped or 
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cracked, remove all loose particles and 
prime such spots with lead and oil 
primer, composed of lead in oil thinned 
with turpentine and a little Japan 
drier. Allow it to dry for twelve 
hours. Deep cracks and dents should 
be plugged with filler and knifed on as 
you would use putty. Allow to dry 
eight hours, and sandpaper level. To 
even up the surface, apply one or two 
brush coats of the filler and surfacer, 
eight hours apart, toning down each 
coat with sandpaper. 

Next apply one or two coats of good 
automobile enamel, and the job is 
done. If, however, an exceptionally 
high finish is desired apply a coat of 
automobile finishing varnish. 

These various treatments, will give 
your car a factory newness. 

Care in the operation of a car just 
after overhauling is as essential as in 
that of a new car. Don't forget that 
it takes only a few minutes of careless 
operation to cause great damage to 
your automobile. 



Up the Amazon River with a Piece of Wire 



Two out of three of my canoes had 
gone under in the Rapids of the 
Devil, and with them had disappeared 
all my instruments, maps, and records. 

Seven out of nine in the party had 
been thrown into the whirling, roaring 
waters, and had just escaped with 
their lives. I had gone under four 
times, and had been carried a mile 
down the cataract before I was saved 
by grasping the low overhanging 
branch of a great tree that stretched 
far out over the waters. Fortunately, 
one of the boats had escaped, and by 
its use the struggling men were 
rescued. The accident had occurred 
about four miles down river from our 
starting-place below the falls of the 
Papagaio, near the Indian ^'illage of 
Utiarity. 

Utiarity consisted of a telegraph 
station, a storehouse, a few adobe 
huts, and about fifteen wickerlike 
structures in which the Indians lived. 
In the storehouse I found, to my 
delight, a copy of the nautical almanac 
for 1914, which I had left behind on 
our first start, an extra copy that I 
could spare at that time. I took this 
copy along, as reading matter, every- 
thing of that sort having been lost. 
Rather poor reading matter, and I 
little thought at the time how valuable 
it would prove later. 

As we journeyed down that inter- 
minable waterway, with its never- 
ending forest-covered banks, its many 
rapids and cataracts, I was often 
troubled to know just where we were. 
I had noticed that the sun was ap- 
proximately in the zenith. We were 
traveling north. At that time of the 
year, February, the sun was also 
traveling north. My nautical almanac 
gave me the position of the sun at 
noon at Greenwich. If I could find 
the time of apparent noon at our 
io^ldday stopping-place, and also be 



By Anthony Fiala 

able to determine whether the sun was 
in my zenith, it would be a simple 
matter to compute our latitude; for 
the declination of the sun at Green- 
^^^ch, corrected for the difference in 
longitude, would give me the latitude 




The wire was btnt in the manner 
shown, and with the help of the sun 
the lost explorer found his location 



without further calculation. I knew 
our longitude, for I remembered the 
position calculated for Utiarity, and 
the river had flowed steadily north- 
ward, so that our longitude was 
practically unchanged. 

After thinking the matter over, it 
occurred to me that I had a small 
piece of insulated copper wire in my 
pocket. I had carried it there ever 
since I had found it hanging to the 
outside of a small telegraph hut along 
the line of the telegraph trail while our 
pack train was crossing the Di\dde. 
It was not in use, so I detached it, 
thinking that a good piece of copper 
wire should not go to waste. and that 
it might be of value to me later. It 
was! The insulation was burned off 
in our noonday cook fire, and I rolled 
the wire flat between two stones and 
bent it into the form of a square, with 



one side prolonged as a plumb-bob, as 
shown in the illustration. A part of the 
wire was bent into the form of a handle, 
so that the contrivance could hang free 
and be acted upon by gravity. 

When the sun seemed near the 
zenith, I suspended the little square 
from the handle, with the top wire 
pointing north and south. If the sun 
was still a little toward the east, 
shadows from both the top and bottom 
wires would be thrown on a paper held 
below. When the shadow of the top 
wire covered that of the lower wire, 
giving only one thin shadow line, I 
knew it was apparent noon at that 
place. Noon having been determined, 
I turned the square east and west, 
that is, at right angles to its former 
position, in order to determine whether 
the sun was north or south of my 
position. If one thin shadow of both 
wires was projected on the paper, the 
sun was in the zenith, and I had only 
to pick out the declination of the sun 
for noon at Greenwich for the day 
from my almanac, and correct it for 
difference in longitude, to find my 
latitude. 

It was a great pleasure each noon- 
time, if the sun was shining, to work 
the little instrument of wire and 
determine my latitude. I had marked 
off the paper into degrees and half 
degrees on each side of a penciled 
meridian line, using the graduations of 
a compass owned by Lieutenant 
Loreado, the needle of which was just 
half the length of the plum-bob wire of 
my instrument. These degrees served 
as half degrees for the instrument. 

When we reached a point where we 
could meet with men again, I found 
maps, and was much pleased to see 
that several of the latitudes secured 
with the little rough instrument close- 
ly approximated the true latitude of 
our noonday halts. 
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100% Goodyear-Equipped— and the G,T. M. 



A growing conviction that the Goodyear analysis 
plan gave promise of ending their continual trou- 
bles with belts led the Toledo Cider & Vinegar 
Company to have a single drive studied by a 
G. T. M. — Goodyear Technical Man — and his 
recommendation for a belt given the benefit 
of a trial. 

The G. T. M. did not say offhand, "Put on a 
Goodyear Belt." His first request was to see the 
dnve for which a belt was wanted. He studied 
the actual conditions under which the belt must 
operate. He figured pulley dimensions, center- 
to-center distances, operating speed required. 
He noted that a belt to be successful in this 
plant must resist the action of vinegar acid. 
In a word, he went to work on the principle 
that a belt is an integral part of the plant's 
production line. 

The results from the Goodyear Belt applied 
after this study made their own argument for an 
extension of the analysis to the entire plant The 
G. T. M.-specified Goodyear Belt held the pulleys, 
where other belts — bought on the basis of taking 
whatever the jobber happened to have in stock — 
slipped, and lost power, and tied up units in 
troubles and delays that cost money. 



100% Goodyear-equipped today — this is the re- 
sult of expert study followed by the service that 
Goodyear Belts specified to their work always 
yield. On the press drives there are Goodyear 
Glide Belts. On the main-to-counter shaft trans- 
mission, and on pumping duty, are 5-inch, 4-ply 
Goodyear Blue Streak Belts — heavy, flexible and 
enduring. In line with the same principle of 
every unit's relation to the work of the whole 
plant, the G. T. M. specified 5-ply Goodyear 
Monterey Acid Hose for the conveying of the 
product pressed out under the action of the 
power carried by the belts. At the end of a full 
season's run, the Goodyear equipment shows 
practically no wear and has furnished new records 
for energy conserved and power transmitted. 

Single drive or entire plant, the G. T. M. looks 
at any problem put up to him in the light of its 
relation to profitable production. And the Good- 
year belt he recommends is chosen first for its 
ability to perform its part unfailingly, trouble-free, 
over a long period of economical service. The 
G. T. M.'s services are at your and your plant 
superintendent's command, without charge. Your 
profit and satisfaction from Goodyear Belts speci- 
fied on the basis of his analysis are ample as- 
surance of our return. 



VALVES 



lADIATOR walls 
arc made thin as pa- 
per and not over 
1/I6th of an inch 
apart. There are 24,000 
joints that may leak. 
"X" Liquid makes a 
permanent repair 
everywhere. Quicker, 
safer and more eco- 
nomical than solder- 
ing* 





NEG- 
LECTED water 
ing system is 
eaten away 
Thick layers 
of Scale bottle up engine 
heat,caustng steaming, overheating, 
scored cylinders, pitted valves and 
hundreds of dollars of expense. *'X'* 
eliminates and prevents Rust and Scale. 



Overhaul the Cooling 

System this Spring 

Use "X" LIQUID to repair all leaks and prevent 
new ones ; to clean out all Rust and Scale 
and keep them out. "X" cuts upkeep costs. 



MOST car owners give the 
engine a complete over- 
hauling regularly — and unwisely 
neglect the cooling system. 

Yet the water circulating sys- 
tem directly concerns engine ef- 
ficiency. It is the breeding 
spot of much engine trouble. 

Along about midsummer, 
Leaks — Rusts — and Scale may 
cause your motor to work at 
about 50% of its efficiency! 

Do this today 

Flush the cooling system thorough- 
ly to get out the ioose Rust and 
Sediment. Then pour a can of "X" 
Liquid into the radiator. Leave it 
there a few days. This will clean 
the cooling system walls from Rust 
and Scale now present. Drain the 
radiator. Save the "X" Liquid by 
straining through cheese-cloth. Pour 
back the "X" and no new Rust or 
Scale will form while the "X" is in 
the water. 



Repairs leaks and prevents them 

The same "X" that eliminates 
Rust and Scale also repairs all 
breaks in any part of the cooling 
system — radiator, pump, around 
motor-head gaskets, even cracks in 
the waterjackets. Makes a perma- 
nent repair that stands 2000 pounds 
pressure. "X" does more than solder- 
ing in quicker time and at far less 
cost. 

Not a radiator cement! 

"X" Liquid is a scientific chemi- 
cal process and must not be confused 
with radiator cements, flaxseed meals, 
or "dopes" in powder or liquid form. 

These may harm the system. "X" 
positively improves it! Get "X" 
Liquid from your dealer. Used by 
the U. S. Government, Standard Oil 
Co., Am. Tel. fis Tel. Co., and others. 
Guaranteed to work or money back. 



Large Size, $1.50 

will do a $25 
repair job! 

Ford Size, 75c 

Write for proof of Imw 

one can of X Uquid did 
a $150 repair job 




"X" LABORATORIES, 25a West 45th St., NEW YORK CITY 

Pacific Coast Branch: 450 Rialto Bldg., San Francisco, California. 



Liquid 



makes all water cooling systems 

LEAKPROOF 'RUSTPROOF ♦ SCAIEPROOF 
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The Packing-Box Turns 
Dressing -Table 

AN adornment to any bedroom is 
this very useful dressing-table 
made from a large packing-box. 

_ A packing-box 
about 3 ft. long, 
2}4 ft. high, and 
1 or 1 }^ ft. wide 
will serve the 
purpose. Set the 
box with the 
open end out- 
ward, as shown 
in the illustra- 
tion. Then nail 
enough boards 2 
ft. long on its 
top side to form 

In these high-cost-of-liv- the table-top. 
ing days a dressing-table This makes a 
made from a packing- gtrong and 
box IS very acceptable ° 

roomy top. 

When papered inside with a pretty 
wall-paper, the box will serve admir- 
ably as a receptacle for shoes or small 
household articles. 

The top of the box is padded slightly 
and covered with cretonne, while cre- 
tonne curtains are fastened around the 
edge by brass tacks. 

A mirror and a glass shelf complete 
the dressing-table. — Lucile E. Close. 

Keeping Small Bolts and 
Screws Conveniently 

THE illustration shows a tray to 
hold screws, rivets, brads, bolts, 
and other small articles of assorted 
sizes. 

It is made from, a one-inch board 
and a collection of tin cans of medium 
size. The cans are cut lengthwise, 
leaving a tab on each side. These 
tabs are flattened out, and have holes 




Some old tin cans cut lengthwise and a piece 
of board make this handy screw and bolt tray 

punched in them. When square holes 
of suitable size have been cut in the 
board, the cans are tacked securely to 
the under side so as to fit beneath the 
holes. 

Sliding ways may be provided under 
a work-bench or a cabinet, and the 
trays made to slide in like a drawer. 
Each of the small receptacles being 
rounded on the bottom, small objects 
can be easily picked up with the fin- 
gers. 

If the hole in the board is a very 
little smaller than the can, small 
objects will not spill out, even when 
tilted. — H. F. Grinstead. 
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Meeting the Gasoline Crisis 

N nineteen years motor vehicles have increased in number 
60,600%. Motor fuel production has increased only 1,500% 

AUTOMOBILES HAVE INCREASED FORTY TIMES 
FASTER THAN GASOLINE PRODUCTION 



1 



To get more and more gasoline out of pe- 
troleum, oil refineries have had to lower their 
standards. Gasoline is getting heavier and 
heavier. It is more like kerosene this year 
than ever before ; it will be still more like 
kerosene next year. 

But automobile engines are designed to 
burn the gasoline of five years ago — not the 
gasoline of today. They are hard to start; 
they waste fuel ; they are inefficient. You 
cant burn big lumps of coal in a stove in- 
tended to use peacoal; you can't burn the 
gasoline of today in engines designed to 
burn the gasoline of yesterday. 

Professor Fishleigh of Michigan Univef 
sity has shown that out of a dollar's worth 
of gasoline most engines get only ten cents' 
worth of useful work. 

Now the engineers of Chalmers 
Company decided several years ago that 
engines must be improved so as to burn gas' 
oline of today — not to waste it. Two years 
ago they gave the world the Chalmers Hot 



CHALMERS MOTOR CAR COMPANY, DETROIT, MICHIGAN 

CHALMERS MOTOR CO. OF CANADA, LIMITED. WINDSOR. ONTARIO 
MAXWELL MOTOR SALES CORP., EXPORT DIVISION, 1808 BROADWAY, NEW YORK 




Spot engine with the Ram's-horn intake 
manifold. 

What is the Hot Spot? What is the 
Ram's'horn ? 

Present day gasoline doesn't vaporize 
easily — doesn't produce "gas." Whole drops 
of gasoline are sucked into the cylinder 
through the intake manifold. In the 
Chalmers engine the gasoline, wholly or par' 
tially vaporised, strikes the Hot Spot before 
it enters a cylinder. Instantly the drops are 
changed into "gas." Not raw fuel, but "gas" is 
fed to the engine — something which will bum. 

The Ram's-horn intake manifold makes it 
easy for this pre-heated, completely vaporized 
fuel to enter the cylinders. It is shaped like 
a ram's horn in order to get rid of sharp cor- 
ners. Every gas is composed of billions of 
molecules. Those in vaporized gasoline rush 
into the engine at the speed of 100 miles an 
hour. They must not be stopped suddenly 
by a comer. The Ram's-hom makes it easy 
for them to enter the cylinders. 



The Hot Spot and the Rxim's^horn do this: 

They make it easy to start. 

They give you more miles per gallon of gasoline. 
They reduce carbon dep>osits in the cylinder. 
They make it impossible for raw, unburnc fuel to drop down 
into the crank case and "cut" the lubricating oil. 
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/\T'"TER years of scientific researcli 
XjL 'I'liJ experiment Chase Leatlicnvove 
was produced to fill a much needed 
want — an appropriate and practical 
material for upholstery purposes. 

For Motor Car, Furniture, 
Carriage and Boat Upholstery 

Characteristics not found elsewhere have 
been given to Chase Leatheru-ove by special 
processes. It is the better upholstery 
material of today — durable — ^especially 
tough though pliable — distinctive and 
rich in appearance; water pniof; easily 
cleansed: economical. 



Re-upholster with Chase Leatherwove. An 
inexpensive amount of Chase Leatherwove 
will do wonders. The results will please you. 

Like soVLTal olher nationally known products bear- 
ing the "Chase" trademark, (7iu5i; Lealherwove is 
strictly a high-(iuality, reliable and honest production 
— backed by our reputation gaine<l through seventy- 
three years of manufacturing leadership. 

Samples of this Better Upholstery material on 
request. .Always demand Chase Lealhenvnve. 

Manufacturers of Trunks and Bags, Shoes, Books, 
Novelties, etc., are aske<l to sec the several different 
gratles of Cliase Leatherwove, made es|)ecially for 
their use. 




Selecting the Right Bolt at 
a Moment's Notice 

THE construction of a bolt, nut, 
and washer rack that may be 
either secured to a wall or placed upon 
a bench is shown in the accompanying 
illustration. The washer rack con- 
sists of a piece of wood, A, about 2 by 4 
in., into which are driven pieces of 

^ HXX^ RODS tJET^m IN ^ 

JJJJJJJU^..^ 




With the rack here illustrated you 
can select immediately the par- 
ticular bolt or nut you desire 

M-in. round stock corresponding in 
number to the diflerent sizes or 
varieties of washers used in the shop for 
which it is built. 

The end pieces B B, cut from 1-in. 
wood, are nailed or screwed to the ends 
of A, and near the bottom a serie.'s of 
wooden bins are built in for holding a 
variety of bolts and nuts. The sizes 
of bolts and washers are marked on the 
edges of the rack, making it possible 
to select a wanted size bolt, nut, or 
corresponding washer in a moment. 

Two Useful Suggestions for 
the Motorcyclist 

A MOTORCYCLIST of experience 
never goes out without having 
prepared himself for any emergency. 
He carries as many duplicate parts of 
his machine as is convenient, and he 
carries whatever tools may be neces- 




A convtnient holder for small parts made from 
a piece of inner tubing vulcanized at one end 

sary to put them on. Two helpful 
ideas are shown in the accompanying 
illustrations. 

One illustration shows a good way 
to carry such small parts as bolts, nuts, 
chain-links, and the like. A small 
length of an old inner tube from a 
motorcycle is cut oflF, and one of the 
ends of this length is vulcanized to- 
gether. The parts may then be placed 
in this, and the open end of the holder 
can be folded down and secured by a 
rubber band — or, better still, by a 
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Why the Notches? 

The iKitchcs or side vents in a Kelly 
. Cateri)illar tire are not put there for 
ornament. 

They serve a very definite purpose — 
several, in fact. 

They give greater traction. They 
enal)k' {\\v lire to grij) tho road surface. 
A Kelly Caterpillar can roll serenely over 
a road on which tho ordinary tire would 
be helpless without chains. 

They greatly increase the tire's 
resiliency. In a ('atori)illar the rubber 
displaced under load i)rcssMre has .some- 
where to go — and it can go there quickly. 

The traction wave is practically 
done away with. It is broken every 
few inches so that it has little opportiuiity 
todanuige the tire or hold back the truck. 

These are merely the advantages which 
the notches add to a tire that even with- 
out them would be in a class bv itself. 




Kelly-Springfield Tire Co. 

GENERAL SALES DEPARTMENT 

New York, N. Y. ; ' 



KELLY^g'ulli^TIRES 



Co|.., . J ' , .dterial 




'It's a WDC" 



The man who knows pipes is 
quick to recoffnize the liner 
points of a WDC^. 

He sees careful workmanship 
in every line. He appreciates 
the improved smoking qualities 
that Demuth seasoning gives. 

Genuine French Briar. 

Your dealer carries and re- 
commends the W DC. 

Wm. Demuth & Co. 

NEW YORK 




I WANTED 
RepresentAtives in Every Factory 

Popular !k'i.iice Monthly kpeps abreu^t of thp time, in new rnvenUon. 
•nd i^iMCoverirx. Many of tlie nnw ntiran comet from th« itk.ll«d work- 
OMn In the fitnoVy. 

• We w Kit truri-.f^ntativr* in every factory In liie country. It will 
mM'i nuiricy to y..ri if yini make jummJ, 

rOPULAB SCIEIICE MONTHLY. US Weit Silk Stnst. Nnr Vwk 



How to Make Wireless Instruments 

A littip book that fully describes the construction of 
«I»ark wireless instrument? and apparatus. Just the 
tiling for the amateur. Illustrated. Price, poi^t paid, 25c. 
Book Dept., Popular Science Monthly 

225 We«t 39th St ., N«w York City 



$3 tZ^Si $4 WILL BUY 

A Beautifully Reconstructed 

TYPEWRITER 

WitK Every Modem Writinf CovTcnience 

WRITE TODAY FOR II.l.USTR.\TF.D CIRCL;L.\R 

KxplaininK Trv-Bc! orc-Vou-Buy Plan 
HARRY A. SMITH, 306-ZlS North Welb SU Chiufo. III. 




Book on Law Freej 



Write ttxlay for our new 171-paEC book 
on "'Ihe Power of Law Traininff." It cornea 

■ vltAl und InjpirinK tni-naaire ta every atnbitiouB 
man. Kind out at>out tiie opiiortuniiiea that await 
the law trnircd mar.. Kind out how you cun learn 
from ma.i-.ra of the law riizht in your own home. 

No ol>llifKtloii.i. The book la aliBolutely I'RKK. 

IVflf aa Tftalo v—nnw while we are ina1<lnff a 

¥T riie I oaay-,p„i,| r„,ii,c,-,i price oHer. 

J American Corraaponda a ca Scltcal ef Law 
-I 1S94 Manhattan Bldi- Chicaio. liHao» 
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small catch such as might be taken 
from an old bicycle tool-bag. A. 
holder such as this will keep all the 
parts safe and clean. When folded up, 
it will fit in any corner of the motor- 
cycle tool-box. 

No special wrench need be carried 
for taking off such parts as are ordi- 
narily inaccessible to the monkey- 
wrench. The ordinary wrench may 
be used in con- 
junction with 
a pair of pliers 
in the manner 
shown in the 
illustration. 
Here the air- 
valve casing of 
the carburet- 
or is being re- 
moved when 
usually the 
wrench alone 
has not enough 
leeway to allow it to turn the casing 
at all. The head of the casing is 
simply grasped by the pliers, the 
monkey-wrench is fitted over the 
pliers near its joint, and by twisting on 
each of the two the parts may quickly 
be removed. 

How to Make a Bench-Clamp 
that Will Hold 

WHEN two boards are to be held 
together for any length of time 
and a screw clamp is not handy, build 
one like the following and it will do 
good service. 

Form a base of hard wood in about 
the proportions shown in the illus- 
tration, and set in two long screws 
somewhat farther apart than the 
pieces to be clamped together. Then 
whittle out two levers of hard wood 
about ^ in. wide in the middle and 



A wrench, in conjunc- 
tion with a flat-nose 
plier, removes parts that 
could not be taken off 
by the wrench alone 





BA5E 



A clamp that is very easy to make and very 
serviceable to have about any work-bench 



slightly tapering toward the ends. 
One side is straight and the other 
slightly curved. Set these between 
the screws and place the pieces to be 
clamped between them. Next drive 
a hard-wood wedge between the 
opposite ends until they spread suf- 
ficiently to grip the pieces tightly to- 
gether. 

To insure the clamp gripping with- 
out the possibility of slipping, roughen 
the inside surfaces of the levers 
and the edges of the wedge so they 
will not become easily polished with 
use. — L. B. Bobbins. 
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Projecting the world through a lens 

THE motion picture and the stereopticon — made 
possible by lenses! Lenses to record history or 
story, lenses to project them! Approximately 
120,000,000 feet of film shown by them daily to 
millions of people in America's theatres! 

And through lenses we are whisked o er the seven 
seas — into dreamlands and real lands — into the midst 
of raffing: battle, or int3 the peaceful love of a childish 
paradise. 

And through lenses are flashed upon the screen the 
miracles of growing plant life and the secrets of the 
microscope, made still larger that all may see. 

All the strange, new worlds within worlds— the worlds 
of industry, of medicine, of fiction, of love, of war, 
of truth — all these are brought to all the people, be- 
cause there are lenses — those bits of marvel glass, 
marvelously ground — that do weird things with light. 

That this institution has been the leader in lens and 
other optical development since the middle of the last 
century, is our incentive to maintain that leadersh ip and 
do even more, "that eyes may see better and farther." 

fyrite for literature on any ofticat product in ivhich you are interetteJ 

BAUSCH & LOMB OPTICAL COMPANY , . . ROCHESTER, N. Y. 



Makers of Eyeglaait and Spectacle Ltnsts. Photographic Lenses. Microscopes, Baloptieon*. 
Binoovlara and Engineering and other Optical InMtrumeHts 
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THE FLOR^^IEIM SHOE 




pLORSHElM stands for 
what you want in shoes 
— quality materials and 
workmanshi p — distin- 
guished style — comfort and 
long service. The exact 
points that you would like 
to be sure of you can be 
sure of in shoes bearing 
the quality mark "Flors- 
heim." 

Fifteen to Twenty Dollars 
Consider the wear, 
not the price per pair. 

Look for the quality mark 

"Florsheim." 

The Florsheim Shoe 

Company 
(:iii<:ago, u. s. a. 

Write tor 
book, *'Stytt^s 
of the Times." 

The 
Rainbow — 
M-45 




The Wideawake 
Dealer has it 

He's the ounce-o'-prevention, 
' pound-o'-cure man ready to pre- 
scribe a few feet of Garco to 
relieve you cf all future brake 
lining trouble. 

Garco Asbestos Brake Lining will 
not burn. Oil and dust will not harm 
it. Tho hardest kind of service is the 
sort of chance Garco is seeking to 
prove its every-way-you-look-at-it de- 
pendability. 

Ask your dealer about Garco. 

General Asbestos & Rubber Co. 

Charletton, S. C. 
NEW YORK CHICAGO PITTSBURGH 





How to Grind Valves in an 
Emergency 

WHEN a valve needs grinding and 
no proper tool is at hand for the 
job, one can be made that will serve 
the purpose. 




i8 



NAILS WITH hlWS 
FILED on TD.riT 
HOLES IN VALVE. 



If your engine 
valves nct-d grind- 
ing, don't wait to 
buy a tool — make it 



s TO n 



Cut off a 
suitable length 
of round stick, 
such as a 
broom- handle, 
and drive two 
stout wire nails 
in the flat end. 
Bend these to 
fit the holes in 
the valve head, 
or file their 
ends to an edge 
so as to fit in 
the slot, if the valve head is of such a 
nature. Then drill a hole near the top 
of the shank and fit in a bolt or nail, 
as shown, for a handle. The result is 
a satisfactory valve-grinder that cost 
nothing but a little ti-me. 

Set the nails in the valve, place the 
palm of the left hand over the top of 
the shank to hold it down on the 
valve, and rotate the grinder back and 
forth by the handle held in the right 
hand, — Thorton Hallett. 

Using a Nail-Set to Ream 
into Metal 

BY merely substituting a nail-set 
for a drill-bit, holes may be en- 
larged and taper holes reamed or 
produced in sheet metal. 

If the metal is relatively thick, the 
holes thus pro- 
duced will have 
adistinct taper. 
This can be off- 
set by reaming 
first from one 
side and then 
from the other. 
If this is done 
in thin sheet 
metal, the 
taper is greatly 
reduced. 

One impor- 
tant point 
about this 
method of 
reaming is that 
it leaves a perfectly clea n, smooth 
hole. The small burs raised on either 
side of the metal can be easily taken 
off with a whet -stone. It is also 
possible to stop at just the desired 
width of hole. 

The nail-set can be used in any 
chuck holding a round-shank bit, in a 
brace, chain-drill, or bench-drill. The 
ordinary feed should be used and a 
little oil applied to the point. 

This method is often particularly 
valuable in threading holes for tapping, 
when the proper drill is not to be had 
and all that is necessaiy ia to w;den a 
hole that is too small to permit the 
pointrofthe taper tap to eater. 
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NA1L-5CT 

ENLARQCD HOUi 
IM THIN MtTAL 



TAPCRCD MOLC 
IN THICK METAL 

Small holes can be 
easily and quickly 
enlarged with a nail-set 
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OlAi enins. 1 irue spring selling c italosrue f)f coins for 
sale, free. Catalogue (juoiing prices pai<l for coins, ten 
cents. William HesHlcln, lOt-A 'lYcmonr Street, Itoston, 
Massachusetts. 

STA.MP collect lon.s. coins, bills, anthiue firearms, 
sworils. Catalog free. Antique Shop. 33-vV South ISth. 
Philadelphia, Peniwylvanla. 

VHKi: to our readers. How can I impntve myfelf? 
How can I make myself more proriclent. and thu« earn 
more money,' , You don't have to go to college. Fdl- 
8on never went to college. But he has. we believe, the 
flne.Hi llbrarg of technical iHHikB In the world. If you 
want helpful, practical Iwoks on elecficlty, mechanics, 
mech-mlcal engineering, wireless, aulomriblles. airplanes, 
sheet me'al work. wiMxlworking. repairing, or any other 
sub Oct. write for Popular Science ,\ionthly's new b<K»k 
catalog. The b Jjks described in ii have been CArelully 
selected by exi>erta as best adapted to the needs of 
Popular Science Monthly readers. Our book catalog 
Is free 1 1 our readers A postal rcQueat will bring It. 
Bo )k I>epartmcnt. Popular Science Monthly, 225 weat 
:i9th Street. New York <'Uy. 

tiO Different .V.sla stamps 25c: C. Reltter. Box 1054, 
Detroit, -Mlchlgati. 



rtPF:CI.\I. in;ni Dinerent stamiw. S2.00. 
122 Florida Avenue. Wa.shingt(U>. D. C. 



C. K. NIcklee. 



THIA\(;i.F .\pprovals-- 'iC ui). Three unused stamps 
Free to approval applicants r*endlug references. Harfrcd 
Stamp Company. Dept. s. Cermantowii, Pennsylvania. 

THOl'SA.N'DS paid tor <>Id Coins, ."^ave all before 
lS!ts and send for li»2(i premium book, ten cents, v.lth largo 
copper cent tlfleen cents. It may mean your fortune. K. 0. 
Harr. Nora Springs. Iowa. 

BOOKS AND PERIODICALS 

BOOKS Thousands! .All Best 'Positively Brand 
N'cw) Books for sale. 2.5c up: lai^Nt and ui>-to-date: Onest 
pubtishcil. Mechanics, Klectrlcal, Chemistry, A\iation, 
Automobiles. Machinery, Tractors. Scientific, Technical, 
Businea-t. Salesmanship, .\dvertising. Accounting, Sten- 
ography, Dictionaries. Kncyclopedias. Fiction. Agricul- 
ture, Kducatiouul. Drawing. Arlthtnetlc, Mathematics, 
I^w, Lamfuagc.i. Floctrlcal. NIechanlcal. Civil Kngiueerlng. 
Big cfttalogu»w and complete lists. Htc istamps or coin, 
nothing free) Bookbuyers: save money . Send — Now I 
C. Cioodn'jw & Son. Dept. '•!!:" South Sudbury. Masaa- 
cbgseita. 

FH K K - -The Western Miner three months to get 
acquainted: devoted to an exeeirtlonal Investment and 
general news. The Western .\Ilner, 2541 \\ est 37Ui 
Avenue. I)envcr. Colorado^ 

BOOK — Desrrihlng Hun atrocities and their attacks on 
women and girls , In Belgium. Tlelgtun Specially 
House, g-s.)^ l^niftrt .\venue. Dept. H. < hlcmgo. 



BOOKS. ScJencc. l.ltcniture. 
K2441 Post Street, San Fraiidst-o, 



etc. Lists, lligene's. 



MECHANIC.'^L, Scientillc, Technical Books, covering 
every trade. Complete catalogues Free, Howard Com- 
pany. Dept. S3. 70? West ISlst. Xew York. 

THK Trutli Seeker Un Its 47th year) Is an Agnostic 
weekh'. dl9Cus.Mng rellgl- ' and advocating Rationalism. 
.Sample, mailed, one Dime. Catalog of B<K»k8 free. 
02 \'c.s<*y ."Street . New York. 



BLCi:iMa.S' I S: How t,) read, 
chiintcs' Imppvement Association. 



See page 12. M6- 



lOO.OOJ USED books for sale. 35c up. Some cost $10.00 
new; History. .Scientillc, Technical. Science, etc. Cata- 
logues lUc. McCarthy, 1061 West \ an Burcn Hlreet, 
Chicigo. mtnols. 



subscription 
11 Water " 



■t>RDL\ contains essays, formulas, plans. Year's 
tion 5'lc. trial. 20 cents. Concordia .Magazine. 

^"-irk, Pennsylvania 



INSTlircriON B««)k (for shop use) on vulcanizing 
Aut'^- Tires, SI . Tire Equipment Company, IM Canal. 
Cinctmnli. Ohio, 

SIMPLE Wireless Telephones and How to Make 
Them. .A ,B<iod b<«>k f»>r the advanced radio amatetir 
on the principles, construction and use of the wlrclesB 
tdepbone. Price 25 cents postpaid. Book Dept., Popi^ 
Ur Bci^ice Mootbly. 225 West 39Cli Street. New Yoric. 



April, 1920 





HIS official photograph shows part of a 
class of sixty non-commissioned officers 
at Camp Alfred Vail, N. J., being trained to 
coronatype their army paperwork with military 
precision and accuracy. 

The confidence placed in Corona by the United 
States Army, born of recent experience with this 
little machine under conditions of a severity never 
before met by any typewriter, is well attested by tiie 
fact that coronaiyping has become part of the standard 
instiuction for company clerks. 

Aside from its convenience and portability, Corona's 
record for absolute dependability is largely responsible 
for its rapidly increasing use. Corona appears more 
and more frequently in the modern office, in the 
quiet and comfort of home, and, folded into its con- 
venient carrying case, as the companion and confi- 
dential secretary of the traveler. For business or 
personal correspondence, for reports, manuscripts, 
memoranda, you will find Corona invaluable, what- 
ever and whenever you write. 

CORONA TYPEWRITER COMPANY, INC. 
GROTON. NEW YORK 
Consult your telephone book for address 
^^■^^^ of local Corona agency. ^tk 

Corona 

Qlie 'PersonallPritin^llllacfiine 



-fold itup-take it with, you - typewrite anywhere 
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A Morrow Brake Does 
All Three Right 

You wish to stop your bicycle. That is easy if it is equipped with a 




CHASTER BRAKE 



Simply back pedal. Four small wedges, two 
acting from each end, will expand the brake 
drum. Thus the bronze "brake shoes" on the 
drum are brought into contact with practical- 
ly the entire inner surface of the steel hub, 
and your bicycle is stopped — instantly or 
gradually, as you choose. 

You wish to go forward! Just pedal forward 
and the wedges will be forced outward, leav- 
ing the "drum" neutral and expanding two 
"driving rings" which in turn, "take hold" 
of the inner surface of the hub and drive your 
"bike" forward. 

You wish to coaat Just let your feet remain id!e. The 
rear sprocket will be motionless, leaving tlic **drum'* 
and ''driving rings* * neutral, and you will enjoy smooth, 
almost frictionless coasting. 



7 %d,f < 



ons 



(xrrvw 



IBriking surface 6 3-10 sq. Id.— mucb 
larger than other brakes. 

2* Drum* expansion forced equally by 
two wedges at each end, insuring 
even braking distribution over entire 
inner bub surface. 

3 Bronze brakeshoes being softer than 
hard steel innersurface, grip smooth- 
ly, firmly, surely. 

4 For forward pedaling, the Morrow 
responds instantly and positively. 

5 More ball-bearingsihanotbei brakes, 
BO coasts more easily, 

6 The Morrow is strong and sturdyjlt 
will stand hard wear. 

TNincty-fiveinspections/Dltowed by a 
final test,guaranteeing perfect service. 




ECLIPSE MACHINE COMPANY 
ELMIRA, NEW YORK 




'Demand the MORROW on the next Bicycle you Buy 



DO YOU WORK IN A FACTORY? 

tlO to $2S a W«eh for an Hour a Day 

W'c want a repreaentailve in ever^' factory in the Vnlted 
Rtates. You can eaatly euro SlO to S25 cxtnt each week by 
using an hour a day of your spare time. Write to-day giving 
the name ol the factory where you are employed. 

Popalar Science Monthly 225 West 39th Street. New York 



THE REAL ESTATE EDUCATOR, hy tf . «. Furati. A r»po«l(or7 of 
asefiil lnr<>rmation tor rrady reference expeclutyade&iicne') for real 
estate acentn. (>p«rst<>rB. builders, roniracton and bunlni^fm men. Tliia 
book tfivea tn« m<Ml comprehentttve >ei most runcise arransement uf 
UMful facta abaul buying, acUiiiji, IcuHmtc vnJ ■ub-lettitiic of Real Evtate, 
[oatractins for ervction oi r«;iairH, martKUinic, Iranaferrinir. tnaurins 
e'.c— eVFr icaUirrt?)) tuscthcr un this vital subject. Cloth, 2&6 paKea. 
PHc*, SI. SO. PoaipHid. 

Book Dept., POPULAR SCIENCE MONTHLY 
225 West 39th Strcat New York 



Skinderviken Transmitter Button 

is universal for making up Deaf-phone-, Dctcrti-phone?, Ampli'^ers, etc. 
I'lit a button on the outside of a window and listen to all that is said 
inside. Attach it to your Phonograph and transmit music, etc., 
to distant points. The best Transmitter for Local and Long 
Distance Telephone. Saves 75% Batteries. Super -sensitive. 
Send me $1.00 for one Button with free 
descriptive booklet E-5 and circuit diagrams. 
AU kind of experimenters' supplies in stock. Keccivers. induction coils, 
condensers, etc. Price list on request. Satisfaction guaranteed or money 

J. SKINDERVIKEN 




Inventor and Sole Manufacturer 
335 Broadway. N. Y. C. or 1S4 W. Randolph St., 



Chicago. III. 



MEAD 



Popular Science Monthly 

An Adjustable Table for the 
Draftsman's T-Square 

DRAFTSMEN can make a T- 
square with an adjustable blade. 
The head, which should be carefully 
made from some hard wood, such as 
birch or black walnut, has a router- 
ed depression a 
little wider 
than the width 
of the blade. 
One edge of 
this mortise is 
at right angles 
to the working 
edge, while the 
other is slightly 
inclined at an 
angle, in order 
t o accommo- 
date a narrow 
wedge between 
it and the 




rtCAD 



Here is a useful piece 
of apparatus for the 
draftsman, which can 
be made at heme 



blade. The blade is fastened to the 
head by screws, but is further forced 
against the square edge of the mortise 
by the wedge. By beveling the broad 
end of the latter at its under side and 
rounding the outside corner, the wedge 
is kept off the drawing-table. 

In making the square, the mortise 
should be routered out before the 
curve of the head is shaped. Care 
must be taken to keep both edges of 
the mortise exactly straight. The 
head is then shaped, the blade set in 
without putting in the screws, and the 
square tried out on the drawing-table. 
The head is trued up with a jointer. 

This type of square has the ad- 
vantage that the blade, while easily 
removable, is held to true with an 
unusual degree of accuracy and rigid- 
ity. A blade that has become injured 
or warped can be taken out, and when 
replaced will automatically come to 
true. The blades seldom work loose 
on the head, but should this hap- 
pen a couple of taps against the end 
■of the wedge sets it up absolutely 
tight.— Henry Simon. 

How to Prevent Sparrows 
Roosting on Blinds 

A SIMPLE means of preventing 
that city pest, the sparrow, from 
sitting upon 
blinds and 
twittering out- 
side of your 
window all day 
long is to drive 
a wire nail 
about 1/16 in. 
in diameter 
into the blind 
1 in. directly 
over the catch 
where the spar- 
row roosts. 
This makes the 
sitting place 
too small for 
the bird without in any way interfer- 
ing with the opening and closing of 
the blind. — C. H. Smart. 




Drive a nail over the 
catch in your blind 
and make Mr. Spar- 
row roost elsewhere 
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Reg. U. S. Pat. Off. 



''HowUhe razor this morning?'' 

asks your barber 




He wouldn't ask you, if liis razor 
pulled or scraped. It doesn't, be- 
cause he's using a regular razor — 
of the Genco type — and he stropped 
it before he began to shave, just as 
you could strop one to shave your- 
self. It travels over your face so 
smoothly because it has been 
stropped. Any barber will tell you 
that a perfect shaving edge can be 
had only on a regular razor and by 
stropping. That's why barbers all 
use regular razors. 

Anybody Can Strop a Genco Razor 

It's easy, because every Genco 
Razor is especially designed to 
strop. Its back is broad; its blade 
is hollow ground — ground with a 
slight but vitally necessary bevel 
right behind the edge. These three 

If your dealer hasn't CESCO 



features compel every Genco to 
meet the strop at the right angle. 
A few light strokes and there you 
have a regular professional shaving 
edge. 

Go to your dealer and ask to see 
a Genco. Look for the features 
mentioned. Notice the beautiful 
steel in it — hand-ground, perfectly 
tempered, good for a lifetime. 
You'll be surprised at the reasona- 
ble price charged for such a good 
razor. That same keen, business- 
like blade every morning will save 
you a lot of time and money. 

You'll buy one, because it looks 
right, feels right, and perhaps be- 
cause of our sweeping guarantee — 
"Genco Razors must make good 
or we will." And, after shaving 
with it, you'll boast of it as a find. 

Razors, wrile to us for one 



Geneva Cutlery Corporation 

47 Gates Avenue, Geneva, N. Y. 

Largest Manufacturers of High-grade Razors in the World 




^STROP 



Note how Glnco Razors meet 
the strop in just the proper way 
to assure a perfect shaving edge. 
The bevel lends backbone to the 
edge and guides it on the strop. 






Reg. U. S. Pat Off. 
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The Human Side of Service 



More than a year has passed since 
the signing of the Armistice, yet all 
tlie world still feels the effects of 
the War. The Telephone Company 
is no exception. 

More than 20,000 Bell telephone 
employees went to war; some of them 
never returned. For eighteen months 
we were shut 06 from practically 
all supplies. 

War's demands took our em- 
ployees and our materials, at the 
same time requiring increased service. 

Some districts suffered. In many 
places the old, high standard of 
service has been restored. 



In every place efforts at restora- 
tion are unremitting. The loyalty of 
employees who have staid at their 
tasks and the fine spirit of new em- 
ployees deserve public appreciation. 

They have worked at a disad- 
vemtage but they have never faltered, 
for they know their importance to 
both the commercial and social life 
of the country. 

These two hundred thousand 
workers are just as human as the 
rest of us. They respond to kindly, 
considerate treatment and are worthy 
of adequate remuneration. And the 
reward should always be in keep- 
ing with the service desired. 




American Telephone and Telegraph Company 
And Associated Companies 



One Policy 



One System 



Untoeraal Service 



free Book- 



Send for this Free 118 Paice Book. 
It tolls how you can eaia a thor- 
oujth knowlo(lK« of law in yovir 
fll^are time, aa 40.000 others are doinff. 
portuiiitica in the DrofosBion of law. Busi- 
□CM today neods law trained men. Free 
btxik Kivcs exDeriencefl of mc esnful law 
trained men. and UAU how you can read 
law II II it I ' r iru i • Ian -'e of Ex- 
PresidtMtt Taft and 80 otbeff 
cmin^ nl outhorifici. 

„^ Blackstone Institute 

C-i.t 12-1' CilX H I 'riirlH.rn .Srr''' t. ChicBflo , 





$20 V . 

?IoIIn. Hawillm Snltar. Ukuleii;— ^--.^ 
Saltv, ■indalln. Conwi, Tinsr Banjo oi luja 

Woodnfol DAW 8Tat«n of t«*ehlBC note on»le by mRll. 



Tofir«« 

pniills In each tooatltr. W« * aaparfa VloUn, M^doUo. 

Ukulsla.Galtar.IImrallaGaMBr. CBCMk,TaBorBanjuor ItanjoklMo. 
hiUly fr«a. Vtrv amall cfaa r w for Iwepp only. W* KoanntM mae~ 
cesa or no charre. Completa ootflt fr««. Write now. No obllntlott, 

SUNGEIUND fOHOOL OF MUSIC, Im, DvL CHICMO, ILL 
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AGENTS-Make $60 Every Week 

Bpllins tlPW Inrpntion for Kiitos. street cars, looomottve*. 
Wonderful Myatlc Wliidahlpld Cloth. WortR liKe manio. 
Ono rub ovor rjiin or enow-blurrod wiuilslllold. prestol slaas 
stays clear 34 hnura. Can't blur. Preveata aootdenta. asves 
tiiii., nonw. worry. <ir.»tp.t Mfety Amt aecMMvy mw In.ratod-fMtMt 
■fll.r~W.O0o flrBt month, hverr cmi owner, momifMn. «ticliM«r, boTa on 

Tnpoo made Jin^io 3 d>»-Eartr tOS Bnt w~k-Cb«5 
aold SMO-Vuip.lt wrtt«-Ji: A deaf . dumb and bUnirniaB mold Mlllt " Bqd. 
dr.da lib. tbrno. You can do aa w.ll. r.ilar. fBiMMlbl. BXPBRIBNCM 

..Id Qoth-arub adaT keei>8<UUl. oowon. InTntiisti. E«lualT.UrriIarT.d.tailM>Whf«teF.- all PRUT 

•war. Abaoluteir ameulMS. 8SCUJUTX MfU. CO.. i>Jb:i%.237 TOLEDO, OHIO. 




z uyuiur tscieitce mommy 

A Milk-Can Vacuum 
Cleaner 

NO household need be without a 
vacuum sweeper if there is a 
handy man about the house. The 
sweeper herein described is not so 




A milk-can, two funnels, a homemade 
fan, and an electric motor are all that 
is required to build this vacuum cleaner 

efficient or so attractive as the com- 
mercial type, but, for its cost and 
simplicity, it is very good. Made 
from scrap parts mostly, it costs less 
than a dollar without the motor. 

The main parts of the sweeper con- 
sist of an old milk-can, two funnels, 
a homemade fan, and a quarter- 
horsepower electric motor, of either 
alternating or direct current. An 
especially built mouth-piece is made 
from sheet-iron, and if the garden hose 
is in good condition it may be used 
for the dust line. 

An old milk-can of five-gallon ca- 



MILK 
CAN 
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Fig. 1 shows the door in the side 
of the can. Fig. 2, the fan cut 
from a piece of tin. Fig.3,howthe 
air blast meets the smaller fuimel 

pacity was procured, and its bottom 
removed, also the rim about the 
mouth. Then a square hole was cut 
in one side with a hacksaw, and a 
piece of sheet metal bent to fit snugly 
over the hole and hinged to form a 
dobr. The inside edges were covered 



Cc, 




For the out-of-doors days 

KODAK 

And not merely the alluring picture story, but on every 
negative at least a date; and a title, too, if you like. Titling 
is the work of but an instant with an Autographic Kodak; 
is as simple as making the picture itself — and there is no 
extra charge for Autographic film. 

If it isn V an Eastman, it isn V a Kodak, 
EASTMAN KODAK CO., Rochester, N. Y., The Kodak City 

CataUgut frtt at jour TitaUr^i or / t mail. ' ' • ■ 
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Youll "Never IQiow 
ten ybu Need a T^aylo^ 

This letter, recently received from a young 
man in Montreal, proves the above statement: 

"/ bought a Daylo on Novembrr 3rd. On the 
4lh there was a fire in our block. Hearing thai 
the owner's children were inside. I went up a lad- 
der at the back of the house. I went in through a 
window. The fireman had no lights. With my 
Daylo. I could just see a bed through the dense 
smoke and underneath it a child, unconscious. 1 
Picked the child up and handed it out the window 
to a fireman '• {Signed) Robert Maw, Jr. 



Tfow^MfinyVses TorDaylo 

Hn The Tlome ? 

HERE'S one use for Daylo that's worth ten thousand times the cost 
of the light. The one chance in a million that Robert Maw, 
Junior's, experience may happen to you is too big a chance to overlook 
in protecting your dear ones. 

Night or day — there arc hundreds of places in the home and hundreds 
of times when you need a Daylo to penetrate darkness with its brilliant 
beam of long-lived light. 

Buy a Daylo now, Ix-fore you forget it. And have a regular place to 
keep it — on the kitchen shelf, under your pillow, near the front door, at 
the head of the cellar stairs — wherever you need it most. 
All leading electrical, hardware, drug, sporting goods, and auto accessory 
stores have a supply of Daylo. And they carry the genuine Eveready 
Tungsten Batteries for all "flashlights." 

ComiMg; $10,000 Cash Prize Contest. Ask your dealer. 

AMERICAN EVER READY WORKS 

of National Carbon Company, Inc. 
LONG ISLAND CITY, NEW YORK 



NATIONAL CARBON CO., 
San Francisco, Cal. 



Inc., 



CANADIAN NATIONAL CARBON COMPANY, UmUet 
Toronto, Onl. 




Makers of the famous EVEREADY STORAGE BATTERY 
Guaranteed i \4 Years 



"Good Electrical Repair 
Men Are Scarce*' 

As Motor Arc says, 75%. ot all auto repairs are 
electrical, and there are not enoURli trained men 
to do the work. The addition of electric startinK 
and lightinR to all cars has vastly increased this 
demand. The small town repair or battery sliop 
must know how to make electrical repairs or lose 
trade to the city. 

Learn Automotive Electricity 



And make good wneea or Uiivc a »ir 
We teach nil the llieory and 

f)ractlce nt Siariln{/. lighting, 
oniiinn and batteries — as well 
aa farm IlEhtine— In an s weeks' 
course oi indivlduul Instruction. 
InBtnictora are speclaltstB In 
their l.nc and tholr work la pcr- 
somil aiid thoroujth. 
ClM^ses. llralte<I to 20 students 
each, start every two weeks. 

H'nr* novyor elaB»r* i>p*n and 
inff U'frkm in advanet. 



ip tir your own 



AMBU 



CNGINEERINQ 
INSITTUTC 

MMMI S. MUhitM Avt., OHIOAOO 

Found«<t by Amar Buraau ot Ens* 



<^g|ii> 



iLditQrialin "Motor 
Ao'." 
Incraating 
Oamand for 
Elactric ftarvica 
The time in hrrcwhsn 
mat tflvv the 



''""ii" . 



irk tlirir •lt«ntioii 
• nd :h« <li-»I»!r« whoKpt 
in on (ht! irrounil flrxir 
arm the men veho will 
ruh in. Gorxlelerlriml 
ri-poir mt-n ar* •rurce, 
bnt tha richt kind of 
rqulpmfnt and on« or 
two trained iMtrhnnim 
(five n di-kl«r « unnd 

rrputiitinri for qiiiffc 

■nd ofn.-ii-nt ■•i^rtricBi 
wrvire. It ta wall to 
hfMT In mind tbateler- 
trtrnl troiihl^n conati 
tut« kbavtT&%of aut<>> 
motive nfnftce work. 



Double Scrvicc'^'ji 
From One Socket / % 

r "'Mil 



Why do without liirht when asins your ' 
electric light socket for the washer? 
The 




Dollars in Hares 

We pay $7.00 to 51 3..'iO a pair and 
express charges. Big Profit*. We 
ftlrnislt guaranteed hieh grade 
stock and buy all you raise. Use 
backyard, barn, cellar, attic. Con- 
tract and Illustrated Cat.ilog Free. 
STAKDARD FOOD UNO FUR A!>S'N 

307C Broadwir N«w Yorki 
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with strips of felt to make it practically 
airtight. It was fastened by means of 
a catch, as shown in Fig. 1. Over the 
mouth, where the rim had formerly 
been, a large heavy funnel was 
soldered. 

Fig. 2 shows the construction of 
the fan. This should be about 16 in. 
in diameter, or at least 2 in. less in 
diameter than the diameter of the can, 



HOOSi RDR 



MOTOR 



SET-6CREW 



.SOLOERtD 
.END 5EALe» 




MOSE 

CONNKTION 



INTAKE - 

Fig. 4 shows the method of 
motuiting the fan and motor 
at the bottom of the can, the 
wires being carried outside 



END VIEW 
OF &ASE 



and should have eight blades. Before 
finishing, the hole for the shaft of 
the motor is made. Secure a bushing 
of the right size to fit the shaft and 
solder it in place. Then provide the 
bushing with a set-screw. 

See that the blades of the fan are 
true and all alike, and also that the 
fan balances perfectly when placed 
upon the shaft. Smooth down the 
edges and give each blade a sharp 
pitch — about one third greater than 
that of the average electric fan. 

It might be well now to test out the 
motor before going any further, in order 
to decide what pitch works the best. 
Make sure that all experiments are satis- 
factory before you close up the cleaner; 
otherwise trouble will develop later on. 

The smaller funnel is placed inside 
the housing to deflect the dust and 
trash from the motor. Since the 
current of air is constant, once past 
the motor, it wUl do no harm. This 
smaller funnel has the end plugged 
with solder, and is held in the center 
of the can by light-weight strap-iron 
supports, bent so that they meet 
the blast edgewise, as shown in Fig. 
3 (shown on page 100). It will be well 
to use a motor of the enclosed type. 

The method of mounting the motor 
and fan in the bottom of the can 
is shown in Fig. 4. They are mounted 
behind, and on a center line with, the 
inside funnel. Raise the motor on 
suitable wooden blocks and secure 
with strap-iron over each end, sol- 
dered to the inside of the can. This 
will hold the blocks and prevent any 
chance of their working out by reason 
of the vibration. 

Solder a few hooks to the outside 
of the can to hold a sack for catch- 
ing the dirt. If it is desired to make 
the plant portable, fasten on the wheels 
of an old roller-skate. 



Copy rig! 



Apru, lymu 




Ride a Bicycle to Work 

SAVE money! Avoid the miserable jam of 
crowded street cars ! Get to work on time — 
every time and feeling fine. Ride a bicycle. 

The bicycle is the most economical form of transporta- 
tion. It pays for itself in carfare saved. It is convenient 
— alv^ays ready to go — costs practically nothing to oper- 
ate — is easy to handle and a pleasure to ride. 

Thousands of people have realized the worth of riding a 
bicycle to work and business. Practically every man and 
woman in this county v/ill benefit by this money-saving, 
health-gaining habit. See your dealer today. 
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HICHSCHOOL 
COURSE IM 1 
TWO l^BS 



YOU ABE BADLY if you lack 

HANOI C APP ED t"rl^^ n°g! 
You cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worth-while 
positions demand High School train- 
ing. You can't hope to succeed in 
th? face of this handicap. But you 
can remove it. Let the American 
School help you. 

nr youBSELF fob a 

BIG FUTUBE l^^ 

prepared by some of America's leading pro- 
fessors, will broaden your mind, and make 
you keen, alert and capable. It is complete, 
simplified and up-to-date. It covers all sub- 
jects Riven in a resident schnol and meets all 
reQuirements of a High School training. 
From the first lesson to the last you are 
carefully examined and coached. 

USE SPABE TINE ONLY 

Most people idle ^-v^y fifty hours a week. 
Probably you do. Use only one-ftfth of your 
wasted hours for study and you can remove 
your present handicap within tivoyears. You 
will enjoy the lessons and the knowledge 
you will gain will well repay the time si>ent 
m study. 

you RUN KO 

So that you may see for 
yourself howtliorough and 
complete our training is, 
we invite you to take ten lessons in the High 
School Course— or any course of specialized 
training in the coupon below — before decid- 
ing whether you wish to continue. If you 
are not then satisfied, we will refund your 
money in full. We absolutely guarantee 
satisfaction. On that basis you owe it to 
yourself to make the test. 

Check and mail the coupon NOW for full 
particulars and Free Bulletin. 



RISK 



DepLH 



ANEBICAN SCHOOL 

or COBBISPONMIICI 

Dept. H- 754 Chicaso, IllinoU 



Explain how i can qualify 
for the position checked. 



■High-School Graduate 
.Electrical Engineer 
. Elec. Light A Power Supt. 
.Hydroelectric Engineer 
.Telephone Knelneer 
.TeleKniph Knulneer 
.Wlreleas Operator 
. Architect 

. .DuUdlng fonlractor 
, .Civil F:nKlneer 
, .Stnictunil Engineer 
, .Mechanical KJiglneer 

.Shop .Superintendent 

.Steam Engineer 

.Dmftiman and Designer 

.Photoplay Wrlrcr 

.Employment Manacer 



...lAwyer 
. . .Business Manager 
. . .certilled Pub. Accountant 
. . .Accountant and Auditor 
. . . Booltkceper 
. . .Stenographer 
. ..Flro Insurance Expert 
. . .Sanitary Engineer 
..^ Master, 1 lumber 
...Heating & Vent. Engineer 
. . .Automoblte Engineer 
. . .Automobile Repairman 
...Airplane >:cchanic 
. . .General i:ducatlon Course 
.. .Common School Ilninchea 
.FOreman'sTralnlng Course 



Name 
Address . 



PirsCH BAI2. 



An Ingenious Method of 
Bending Bus-bars 

A COMPARATIVELY easy and 
simple method of bending bus- 
bars is here given. Copper bars of 
considerable 
length are quite 
difficult to 
handle and to 
bend, wth any 
degree of accu- 
racy, without 
special ap- 
paratus. 

Procure a 
piece of heavy 
timber, and at 
oneendarrange 
a clamp con- 
sisting of a flat 




:i_AMP5 ^TlMBCE. 
Clamp the bus-bar 
to the timber, 
attach the handle, 
and bend upward 



piece of iron and a couple of bolts pass- 
ing through the iron and the timber. 
Clamp the bus-bar securely under this 
at the point where the bend is desired, 
and clamp a pinch-bar to it as shown 
in the accompanying sketch. In this 
manner the bus-bar can be bent to any 
angle desired. 

To put a quarter twist in a bar, 
clamp the pinch-bar to it at right 
angles to the length of the bus-bar, 
and give the latter a twist. To bend a 
bar on edge, heat it at the point where 
it is to be bent, and then bend it. If 
the bar is bent on edge when cold, it is 
difficult to make it stay flat at the 
bend. 

How to Distinguish Auto- 
mobile Engine Knocks 

10CATING knocks in the automo- 
_y bile engine is difficult work even 
for an expert me- 
chanic. In 
twenty minutes 
you can make a 
detector com- 
parable to a 
costly stetho- 
MACD woot3 scope. 

Take a hard- 
wood stick 18 in. 
long by 3^ in. 
square, and to 
one end of it at- 
tach an old tele- 
phone receiver. 
This may be 



TCLCPHONC 



STICK 
2 SQUAEE. 



For a few cents you 
can make an engine 
knock detector that 
is really efficient 



purchased very cheaply from your 
local telephone company. 

By placing the stick end of the 
detector on various parts of the 
engine while it is running, with your 
ear v.t the receiver end, even the 
most intricate knocks manifest them- 
selves in a way that is easily distin- 
guishable. 

When using the detector on the 
transmission, jack up both rear wheels 
from the ground, throw the shift lever 
into high speed, and pull up the 
emergency brake so that they will 
drag in the manner produced in driv- 
ing. Then you can hear any foreign 
knocks distinctly. —R. L. Prindle. 
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Statement of the Ownership. Management, CIrculutlon, 
oto.. required by the Act of Coiwreus of Augtut 24. 1U12. 
of Popular Science Monthly, publiahed monthly at New 
York, X. Y.. October 1. 191U. Slate of New York. 
County of New York, as. Before me, a notary public, in 
and for the Slate and county aloreiiaid. personally apiK-ared 
(». B. Capeu. who. having been duly sworu accordinK to 
law, deposes and sxiys that he \» the Iiuainess Manager of 
the Popular Science Monthly and that the following 1h, to 
the best of hiB knowledge and belief, a true statement of 
the ownership, maniigcment. etc.. of the ar<)re8ald publica- 
tion for the date shown in the above caption, refpitred by 
the Act of August 24, lill2, embodied In section 443, 
Postal Laws and Regulations, printed on the rev.-rse oi 
this form, to wit: 

1. That the names and addrp-sj^cs of the publisher, 
editor, managing cdlt<»r and bustiiesH nmnagers are: Put>- 
llsher. The Minlern Publishing (■i>nipaDy, Inc., 22.1 West 
Thirty-ninth Street. New V*>rk, N. Y. Kdllor, W aldcmar 
Kaempffert. 225 West Thirty-ninth Street, New York, 
N. Y. Managing Kdltor, Loren Palmer, 22.'> W'vtit Thirty- 
ninth Street, New York, N. Y. Business Manager. O. B, 
Capen. 22.^ West Thirty-ninth Street. New \vTk, X. Y. 
2. — That the owners arc: The Popular Science Publishing 
Company, Inc., 225 West Thirty-ninth Street. New York, 
N. Y. Stoekholdcni of Popular Science Publishing Cona- 
pany. Inc., Hetu-y J. Fisher. 22 William Street. New York, 
N. Y.i Oliver B. C'npcn. 225 West Thirty-ninth Street, 
New York. N. Y.; llobert C'ade Wll-win. (is:i Sprlnglleld 
Avemie, Summit. N. J.; Waldemar KaempfTert, 223 
West Thirty-ninth Street. New York. N. Y.: deorge B. 
Agnew.22 WllUam Street. New York. X. Y.: Suwn D. Bliss, 
22 William Street. New York, N. Y. 3. — That the ktmwn 
bondholders, mortgiuiecs, and other security holders owning 
or holding I i)er cent or in<jre of total umottnt of bntids, 
mortgages, or other securities are: Importers and Itadcrs 
National Bank, 247 Broadwav, New York. N. Y.: II. J. 
Fisher, 22 William Street, New York. N. Y.: Geo. II. 
Mead Company, Dayton, Ohio, 4. — That the two para- 
graphs next above, giving the names of the owners, stock- 
holders, and security holders, if any, eoni-ilti not only the 
list of stockholders and security holders t hey appear upon 
the bo;>k8 of the company, but also. In cas<s4 where the 
stockholder or security holder appears upon the books of 
the company as tnxstee or In any other fiduciary relation 
the name t»f the perwm or corixiration for whom Kuch 
trustee Is actlni:. Is given; also that the said two paragrapha 
contain statements embracing alTlant's full kriowie<lge and 
iKiIlef as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon 
the books of the company as trustees, hold sttick and 
Becuritlea In a capacity other than that of a bona Ilde owner; 
and this atn»nt has no reiuion to believe that any i>ihcr 
person, association, or corporation has any Interest direct 
or indirect in the sild slock, bonds, or other securities than 
as so stated by him. 

(Signed) O. B. Capen, Business yfanaaer. 

Sworn to and subscribed before me this I7th day of 
Boptember, IfilO. 

Arthur A. Blauvelt, QueenVs Coiinty — 2767, New York 

County— «;t*t. New York Iteg. ir,i2. 

(■■^eal) My commission cvptrfs March. :tO. ingi. 




DO YOU LIKE TO DRAW 

CartooniittM Are Well Paid 

Wo will not (rivo you any rrand pri»o if you answer thi« m). 
Nor wi.l W.1 rlikim to rnftko you rich in n wcok. But if you 
an» anxious to develop your talent with a HurccsHiul cnt- 
toonittt. K» you can make mnn«y, bvikI a copy of thta picturo 
with f»c in «tamp« fur [>ortfoIio of cartoons and sample leoson 
Plato, and let us explain, 

THE W. L. EVANS School of Cartoonine 
82:; Leader Bldg., Cleveland. O. 




Provides prtir- 
ticnl, Ronniblo and Kiiaitnry 
accomnindat iona indoors protoctea 
^from cold, Biormy woailior. 

Makes Homes Modem 

Gaatly Inn tailed- -Ea«I I y rlffan<-<I — I'lumbtnir 
unnct'MuTr. Mnilii of hiitn irrnd* matoriBla. 
heavily enameled — white or Bray. 

Absolutely Odorless 

ScientLVally ventilated. ChemlmU disnolTe 
euntcnt«---ILilt (O-irnji. Approved by U. 8. 
UvalUi bureaa and Ikj^rdj ul' Uoaith. 

90 DAYS FREE TRIAL. 



Comfort Chemical Closet Co.. Factories Bidg., Toledo, 0. 




For a Few Cents a Day 



Dfamond fcarvalne— 128 pares of them. Th« treateet Dii 



down. Terms as low •* a few 



J.M.LYON ACQ. 



lentuponrequi 



. choice OI 

It. No money 



1 Maidg Um. WgwYart, H.T. 



Learn to Dance! 

Ynu can learn FoK-Trot, One- Step. Two-Step. 
Waltz and latest "np-to~the-roinute*' society 
dances in ymir own home by the woDderful 
i'eak System of Mail Instruction. 

NewDtacram Method. Easily learned; 
DO nooie Bss a sd: ttsoapoda taorht euccrsafuiir. 

Write for Special Terms. Send tiniav 
§at nUEBInreraatioa and wmprimioair low offer. 




April, 1920 



YOU'LL find out what roomy 
oversize, quality materials, and 
extra- wear features really mean 
just as soon as you get into Blue 
Buckle OverAlls and Coats. The 
cut of every piece of wear-quality 
denim, the placing of every stitch 
and riveted button is planned so 
that you get the utmost in service 
and comfort out of every Blue 
Buckle garment. 

Hundreds of skilled Union work- 
ers, the largest overall factory in 
the world, rigid inspection of raw 
materials and finished garments 
are some of the reasons for unex- 
celled Blue Buckle quality — the 
greatest overall value ever put 
on the market. 

Jobbers Over All Company, Inc. 
Lynchburg, Va. 

Largest manufacturers of overalls Hi ttte toorld 



Blue Buckle 
OverAlls 





"Strong 

for 
Work" 
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YALE 




The difference between a hole 
in the wall and a real door — 

A door that tlocsn't always close and stay 
closed is no belter tluin a hole in the wall. 

A door that has a V'alc Door Closer is a 
real door. It closes every time — quietly, 
softly, automatically. 

If you are tired of doors that slam aiut 
liaiiR and shatter — if you are weary of doors 
that stand open — 

You will install Yale Door Closers — and 
insure comfort and better health; save coal 
keep out cold and draughts — and preserve 
the door. 

Give your door a Ya!e Door Closer 
and it will close as "Soft as Cotton" 

See the trademark "Vale" tm Door t Insers, 
Yale ("y Under NiRht l-atrhes. Padlocks. 
Builders' Locks and Hardware. Bank Locks. 
Chain Blocks and Electric Hoists. 

The Yale & Towne Mfg. Co. 
Maker* of the Yale Lockm 
Stamford, Conn. 

Chicago Office : 22 East Lake Street 

< anadtan Yitle A Towne Ltd: 
St. Catharines, Ontario 





A Bill-f old 



Worth Owning 

The "American Gentleman'' bill-fold 
will keep your pockets tidy. And it is so 
neat, so compact, so eood>lookinK that 
you wilt be proud to tiave one always 
with you. Study the picture. Note the 
combination of twelve useful features. 
Feotures you need daily. The "American 
Gentleman *' is made of genuine leather. 
Stitched throughout — no edges pasted. 
Tan or black. Only $1.(M> at any dealer's. 
Or send $1.00. with your dealer's name, 
direct to us and we will mail you one 
postptiid. 

CHARLES K. COOK CO., Inc. 
Camden, N. J. 

Dtalera— write for profitable dfaltr propowititm. 



Makers of Collar Bass. 
Brief Caset, Tobacco 
Pouches, etc. 




Things I Made that Reduced 
the High Cost of Living 

The Popular Science Monthly will 
pay fifty dollars for the best answer 



WHAT new use of a mechanical appliance or machine 
did you make for the purpose of reducing the high 
cost of living? We know of one fellow that transformed 
liis coal furnace into an oil burner. Another made an ice- 
less refrigerator. There are, of course, many other things 
and we want to know in how many practical ways we can 
reduce living expenses. Tell us! The Popular Science 
iVIoxTHLY offers three prizes, — a first prize of $50, a second 
prize of $25, and a third prize of $15, — to be awarded in 
accordance with the rules set forth below: 

Rules Governing the Contest 



(1) Contestants are not limited 
to the number of methods of re- 
ducing the hiph cost of living, but 
only one method can possibly win 
the first prize, only one the second, 
and only one the third. The 
contest is open to ever>'body. 

(2) The method must be clear- 
ly shown either in a photograph 
or in a drawing. If a drawing is 
sent in, it need not be made by a 
skilled draftsman. It is sufficient 
that it should be intelligible. 
While pencil sketches will be con- 
sidered, contestants are request- 
ed to make their drawings in ink 
on heavy white paper. The views 
should be sufficient in number to 
.set forth the use of the appliance 
very clearly. The contestant's 
name and address should appear 
on each sheet of drawings. 

(3) The drawings or photo- 
graphs must be accompanied by 
a description, preferably type- 
written, in which the method is 
clearly given. It must be written 
on one side of the paper only, and 
it should not be more than 500 
words in length. The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written description. 

(4) The drawings and descrip- 
tion entered by contestants must 
be received by the Popul.\r 
-Science Monthly not later than 
5 p.m. on Friday. April 30, 1920. 

(5) The judges of the contest 
will be tae editors of the Popular 
SaENCE Monthly. 



(6) The first prize of $50 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the simplest and best 
methcKl of reducing the high 
cost of living. 

The second prize of $25 will be 
paid to the contestant who sub- 
mitr a method next in merit. 

The third prize of $15 will be 
paid to the contestant who sub- 
mits the method third in merit. 

(7) The winners of the contest 
will be announced in the earliest 
possible issue of the Popil.\r 
Science Monthly. A descrip- 
tion of the methods which win the 
three prizes offered will duly ap- 
pear in the pages of the Popi lar 
Science Monthly, together 
with the names of the winners. 

(8) The editors of the Popclar 
Science Monthly shall have 
the right to publish meritorious 
manuscripts which do not win a 
prize. The regular space rates 
will be paid to the contestants 
who submit the manuscripts thus 
selected. 

(9) When a contestant submits 
more than one method, the de- 
scription and drawing by which 
each is set forth must be sent as 
a separate unit. 

(10) Manuscripts or drawings 
will be returned to contestants if 
stamps are enclosed. 

(11) Send drawings and specifi- 
cations to the High Cost of Living 
Editor, Popular Science 
Monthly, 225 West 39th Street, 
New York City. 
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Technical knowledge is not needed 
to appreciate the Cradle Spring 
Frame. Observe that the forward 
end of the horizontal fjrk is pivoted 
to the main frame, permitting the 
fork and wheel to move up and down 
in the arc. Thus, every jolt is ab- 
sorbed directly by the resilient cteel 
springs. 



The INDIAN leads in 
exclusive comfort features 

Perfect riding comfort, regardless 
of the roads traveled, is a bred-in- 
the-bone characteristic of the 
Indian Powerplus with the Cradle 
Spring Frame. Ride at a walking 
pace or "go it" at a sixty mile clip 
and the result is the same: You get 
all the enjoyment the route offers. 

The Cradle Spring Frame is per- 
fect from the mechanical stand- 
point. It is unique in the motor- 
cycle field as a protector for both 
rider and machine. And it is thor- 
oughly and exclusively Indian. 

No matter how abrupt or how numerous 
the road jolts may be, the Cradle Spring 
Frame converts every shock into a buoy- 
ant gliding impulse that exhilarates, 

HENDEE MANUFACTURING COMPANY 

Dept. 38, Springfield, Massachusetts 
The Liorgest Motorcycle Manufacturer in the World 




Powerplus 
Model NE-20 
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A point 
for every 
writer 



1 upmy umm mvmui 




Fine, Medium, 

StuL mid 
Ball Poluted 



SPENCERIAN 

PERSONAL 

Steel Pens 

It's the special Spencerian steel and 
thefinely worked, hand-made points that 
make Spencerian Pens last so long and 
write so smoothly. Send 10c for 10 
samples, different patterns. Then pick 
a style that fits your hand. Use that 
style always. We will also include that 
fascinating book, "What Your Hand- 
writing Reveals". 

SPENCERIAN PEN CO. 

349 Broadway New York City 



LANGUAGES ^E^i^l^k^ 

OM ALU PMONOCRAPWS 



LOte learninea tan»— ftiid ueMy. Oor diae Becord* 
r«p«at the correct ancent and pronandaUun until roo 
know it. Famllyand friends cnjojr Unxuaice atudjrbrlha 

LANGUAGE PHONE METHOD 
MldRo««nthars Practlisal UnsulattY 

The war has createil unlimited opportanity. Pre- 




SPtMISH.FRtNCH 
imiiN ETC, 



Write for Booklet and Free Trlml Offer. 
THE LANGUAGE PHONE METHOD 
946 Putnam Bids. 2 W. 45th St.. M. Y. 





I FREE CATALOG 

KtborplD Ulu)trat«d nuide with anj eqtul 
nmouDt of letteriof;, one or two colors 
es»me]. Silver plato, 3S£f m., 92.60 
dot. Sterling silrer, 500 ea., 95.00 
dos. Orar 8M) attractive designs in our 
IWO catalog. Writ* today (or free copy. 
HIsh erftda Solid fold Tins and K\nz*. 
CASTIAN BROS. CO.. 169Baatlan Ol4a.. Rooheslar. N. y 

NO 
MORE 

A scientific method that "kills the 
the key. 

This marvelous method fully outlined in an accurate, 
dependable, worth while book— "HOW TO STOP 
STAMMERING" Mailed on receipt of 10 cents. 
The HATFIELD INST: 109 N. Dearborn. CHICAGO 



QTAMMER 
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Inside Hinges that Make the 
Tool-Box Secure 



M 




ANY people have homemade 
tool-boxes with the hinges for 
the cover set 
upon the top of 
the box. This 
feature en- 
courages the 
thief, for by 
simply remov- 
ing the hinges 
he has complete 
access to the 
contents. Why 
not set the 
hinges on the 
inside and in- 
sure your tools 
by making the 
box as nearly 
thief-proof as 
possible? 

Buy the ordinary long hinges and 
bend them in the manner shown at the 
top of the illustration. This enables 
the bent part of the hinges to fit snugly 
against the inside of the cover. Use 
short, heavy screws, setting them 
tightly into the wood. If preferred, 
the wood may be cut away so that the 
hinge centers will not show above the 
top of the cover. 

A Little Light on the 
Incubator Question 

EVERY poultryman, whether ama- 
teur or professional, knows how 
dark it is inside his incubator and how 



Inside hinges give the 
would-be thief a prob- 
lem in trying to 
open your tool - box 




Don't fumble around in the dark 
interior of an incubator with 
matches; attach a battery and light 

difficult it sometimes is to read the 
instruments. 

Why not rig up an ordinary dry 
battery, push-button, and 1.5-volt 
lamp, as shown in the illustration, and 
brighten things up inside? 

The battery may be fastened either 
to the bottom or the side of the in- 
cubator, and the push-button to the 
front of the incubator. 

The miniature lamp and receptacle 
are placed in the most convenient posi- 
tion inside. — F. C. Vesey. 
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LEAUJi 




YPU can now aaickly qaalifT for a good paying 
job and a briKht future in the Auto and Tractor 



At our great school you loam how to oper* 
ncTrepair all makes of AUTOS, TRAC- 



field. 

ate. adjust and 

Tons. TRUCKS AND GAS ENGINES at u tuition 
easily within your reach. Write for facts today. 

endorsed by l^uio FactoHea, 
Graduates and Students 

Thouannda of our eatisfn-d ffraduates have mado 
Rood and arc now caminn biK salaries. You can do 
It too. Our method of instruction is thorouah and 
complete. You work with the actual tools and 
machines at this school under expert instnictorj. 
Every detail is included and made simple and clear. 
Write for full particulars right away 

BO you can start earning ^ooti monvy during tbo 
winter in tho city or bo ready for a sprin^^ job on 
the farm. Hundreds of other men arc makinR irood 
on the ht'lp The Milwaukee Motor ^'cbool gave tnein. 
Don't let your opportunity slipl 
CD C C A fine Kit of 29 tools worth 117.60 Is 
riVEit £"*^" everyone who enrolls now. 

They are youra to take home with you. 
Send for our new Pr*a Book— "MakinR You Mas- 
ter of the Auto." No obiiKation. Get full infor- 
WaCioa. A letter or a po«tcard will do, but wHt* at naPi, 

MILWAUKEE MOTOR SCHOOL 
Oca* 794 BM OowiMr Av«„ MII«nukM,Wia. 




LEARN NIISIC 



Plaj- by Not.- 
liano, Or,iaii, 
Violin, Cor- 
net, Guitar. 
Banjo. Man- 
dolin, Harp, 
Cello. Trom- 
bone. Flute. 
Clarinet, Tie- 
oolo. Kaxo- 
phone, L'ku- 
Iwlc, .Siichl 
Hin«inB. Ha- 
waiian Ste:-I 
euitar. Har- 
mony and 
Composition . 
Tenor, Banjo, 
Viola. 




HONE! 




writes: Rc- 
ca i V ed mr 
t*a*rner's cer- 
tificate. I hiich- 

yaar scliool and 
wouHn't take 
■nythinfrfnrlho 
belp it hassiv- 



Music no longrcr difficultl 
Newplan makes it casyto 
learn by home study. Posi- 
tively easier than v Uh pri- 
vate teacher. Faster pro- 
press. Vouwill be able to 
play your favorite instru- 
ment in a lew short 
months! More than 2CiO,- 
000 men. women and chil- 
dren have learned by our 
method. You, too. can 
Icam in your spare time. 
We guarantee it. 

Lessons FREE 

We want to hare on« papil in each 
IncaJur atonctt t» help adverUae 
our home aimiy meihwi. Foe ■ 
ahorttlme. therefore, wn offer our 
marvelous leaaona FJiKt:. Only 
ebam la for pofctase and sheet 
mnale which is small. herfnD«>rs 
or adTsneed pupils. WnU for 
•maalQv (res book clvtnc all tha 
facta and particulars. Send a 
poataJ todayl 

U. S. SCHOOL OF MUSIC 
&4BnnnMCkMg. NmrTirtCily 




York.wriles;*' 
CQcnplnnen' 

ul sjrr 

IMd not 1 

onf> note from 
aniifVirr, but & 
a H h o r t tim« 
tiavu maBtered 
the piano and 

poains music.'' 




C.N. Pitts, 
M ac- 1> n . Ga., 
wntvn: " iTava 
completed jn«ax 
couraeon vtoUn, 
Now have Vm 
atudsQta." 



STORAGE BAHERIES 

FOR ANY CAR 

Starting Lighting 

Guaranteed Nine to Eighteen Months 
No False Promises. Performance Counts 

6 Volts rebuilt $12 and your old battery or $14.50 caih 
12 VolU rebuilt 17 and your old battery or 19.50 caih 

NEW 6 VOLT GUARANrEED 18 MONTHS $21.00 

Economize in comfort with a BANNER BATTERY. 
Send twenty per cent deposit, balance C.O.S. subject 
to inspection. 

BANNER BATTERY CO. 
1356 Michigan Ave. Chicago, 111. 



Small Steam Engines and Boilers 

Gas and Gasoline Engines, 
I H. P. up; Tanks, Pumps, 
Gears Model Makers' Supplies 

GetOnr Ble Cfltalojrun •♦nt postpaid 
for 16c (coin pr^-ferred) or stamps. 
. Reiundcvl first nrclcr. 192 Pages - 
Over 200 11 lustration*. 
MOnrRN KNGINK 
& .Sl'PPLY CO. 
S44 Monailnock Hlock. CtilCAGO 




HISTORY 



SCIENCE 



MANUB^CTURING 



DAIRYING \p?t?pNr AN?rS?/ AVIATION 
V \ \ RAISING /AND GAMES/ / ARCHITECTURE 



WAR INFORMATION 



ASTRONOMY- 



DRAMA 



MUSICl 



TEXTILES 



RELIGION- 



LITERATURE 



EXPLORATION 
AND ADVENTURE 



BEAUTIFYING 
THE HOME 

\ 

PHILOSOPHY 



POLITICS y^*™«%USINESSY'°®^^\ ^ 
• ENGINEERING gOTANY MEDICINE TRAVEL 



THE ENCYCLOPAEDIA BRITANNICA 

Furnishes Accurate Knowledge 

On Every Subject Under the Sun 



The World's Greatest Authority. 

THE ENCYCLOPAEDIA BRITANNICA contains 

frobably the best and most reliable information written 
y the greatest experts on practically every subject known to the 
human mind. Ifo matter what subject you are interested in, no mat- 
ter wtiat subject ycur faniily or your children are interested in, no 
matter what subject comes up in your daily papers or your books, 
you will find that the Britannica gives the most comprehensive 
information in its 44.000,000 words. Every phase of a subject is cov- 
ered. Even the smallest, most obscure information is in the Britan- 
nica. as well as the articles on the grcit K( iur;il subjects. 

When you read an article in the Encyclopaedia Britannica you feel 
confident that the information is reliable, for the Britannica is 
written by the wisest minds — each a specialist in the particular 
subject upon which he lias furnished an article for the Britannica. 
These writers are cither professors in the great institutions of learn- 
ing in our country and other countries, or arc scientific men and 
women who, by their superior intelligence and research, have acquired 
far advanced hnowIedKc of their subjects, or, asain, they arc the 
great workers of the world. They write in a clear, concise manner 
which every member of your family can understand. You will be 
surprised how interesting and fascinating are the articles in the 
Britannica, and you will have many hours of profit and pleasure 
from a set of this great wt>rk. 

Your Country Needs Your Help in tho 
Solution of Her Post-War Problems. 

Shall we retain our high tariff or shall we operate on a free trade 
basis? ShaU we wipe out our enormous national debt in one or two 



generations or shall we extend it over a comparatively long period? 
Shall we adopt universal training or maintain a large standing 
army? Shall this nation become more autocratic or tend toward 
Socialism? What will mean the greatest prosperity and happiness to 
the people? 

You, as a citizen of this great nation, in the day of the greatest 
crisis of its history, should put yourself in a position adequately to 
answer and pass intelligent judgment on the questions that are so 
vital to the country and the happiness and welfare of its people. 

Give Your Child a Fair Chance. 

Who are the men and women in each generation who 
have stood head and shoulders above their fellow men 
and who have won the most notable success? They are 
the men and women who, as children, have educated 

themselves beyond the station to which they were born. Abraham 
Lincoln was the best educated lawyer in his town, and he continued 
throughout his life probably the best posted man of his day, because 
he read and read. Vou insist that, your child has brains, but you 
should help that child develop his brains, and give him every advan- 
tage possible within your means, so that when he becomes ready to 
do his work in the world he is not handicapped by lack of education. 
Education is the patli that leads to achievement, to a larger life and 
to greater succe^^s. Put in your child's hands the Encyclopaedia 
Britannica, the world's storehouse of knowledge, which has been 
the puide to the education of millions of men and women. It will 
inspire your child to learn, and it will ftu^ish him with a great 
teacher on many thousands of subjects. 



We Are Offering the Britannica at a Great Bargain 



□ 



As First Payment brings you this Complete Set of 29 Volumes, 
Containing 44,000,000 Words, 30,000 Pages, 15,000 Maps and 
Illustrations. The Balance Is in Small Monthly Payments. 



Remember, this is an unusual offer of the Britannica 
printed on genuine India paper. Act today— NOW — by 
clipping the coupon and sending for the beautifully illus- 
trated book telling all about the Britannica. 



Sears, Roebuck and Co., 

Chicago, 111. 



Sign and Send This Coupon Todar. 



Sears, Roebuck and Co., Chicago, III. 

(ientlenien: I'lL-ase send nie. freo. your Illustrated Book Xo. 19C. 
giving full infurination atiout the new Kncyclopacdta Britannica. 
-Also tell me what I will have to pay for one of the remaining sets 
of the Handy Volume issue of the Britannica printed on genuine 
India paper. 



Name 



Postoffice 
R. F. D. 

\o 

Street 
and No... 



Box 
.No.. 



.State. 
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LANDON STUDENTS WITH 

ONE NEWSPAPER ORGANIZATION 




Landon Picture Charts 
Make Drawing Easy to Learn 

Landon Picture C'haits explain ihe unusual success of 
the Landon School in developing successful artists, 
These charts are covered with hundreds of sketches 
showing you just how to procetxl, step by step, in draw- 
ing original heads, hands, figures, animals and all de- 
tails of finished cartoon work. You are bound to 
learn if you follow these charts. 

The above plioto^niph shows six l.aiulon students all in the Art 
Department of the X. E. A. Syndicate. Blosfter (first at left) 
created "Freckles and His Friends." R. Grove draws "Tlie Boys 
in the Otlicr Car." Park* created "O 1' Uiishcr." D«itesfeld, 
Kroescn and Mattingly have all arrived Their signatures, re- 
produced here, will be recognized by miihons of newspaper readers. 
Their success is typical of luindrcds of other Landon students. 
Now is the time to think seriously about learning to draw. Never 
was there a iireater demand for this work. Prepareto earn from 
S30 to f 1 25 or more per week. Take the first step now — write to- 
day for full information, send 6c in stani[)s for sample picture 
chart, long list of successful students and Iwnklet showing possi- 
bilities for you. Please state your age. 

The Landon School "^^^^!l^f„ro^''»«- 



DearC. N. L.: — 

Here's a photo of s'x of your 
students, all in the art. department of 
the Newspaper Kni<'rprise Associa- 
tion. Another one is coming with 
ua next Monday. 

It is the sure nre results your 
Pchool gets which marks It as practi- 
cal, thorough and dlfierent. 

Very sincerely. 





Send Yonr Name and We'll 
Send You a Lachnite 



Wres tling Book FREE 

I Lmto to t>e an expert wrestler. Enow «lentific 
I wr««tlinK. Mif-delenve, aod jui.jfuu. Develop ■ 
ipUndld pbyBlquc. sod hava vn-tu-rt bi-alih. Join 
Bu popalar ■cfaoolsnd learn by mail. Tbe famous 
vorta'i cbupion*— tb» aMrvcluitu «. 

I Frank Gotch and Fanner Bnrns 

I offer yea a wonderful opportunity. Wre-ftllns U 
I eaaUy aao quickly leunea ac homo by mail. Maa 

, _ 1 and bore wnt« now tor aptondid free book. 

jWRLSTLIN&t LMrndf the tclencoand trick». U« ab>e to handle 
ITOR HrAlTHj bi|r men with ease. Aeeet>t (h)« wofidfrlnl ofTcr 
■ ' ■ • ■ " * NOW. Send for free book today, etatinff your are. 

JFncr Buu Scbool of Wrestling. 1204 Rtm^e Bide Onaha. NcL 



lON'Teend n tienny. Juat Bend yonrnameand My: "Saftdow 
' a Lachnite m..u:itr.l in a «..lJd if>ld r.n« on 10 dajre* free 
trial." We will aend it rrcpiid riitnt to your borne. Wbeo U 
eoneamerelr depo-lt H .& w.th th*. [w-^tm.n «odtbMwe^ the 
rina for 10 foil daya. It you. or if any of your frImdscM laU 
II from a diamond, sand It back. Itutif yoa decide to boy it 
-»rnd ua |2.Mt a month untll|l».76 baa been paid, 
j nrB>I«A fFA^ AW S'nd yonr name now. Tell oa wbieh of the 
TTriie lUUa/ loUdaoldrinirailluBtrBtcdaboTerouiritib 
<ta<it«e' or men's). Be aure to acnd flnirer alie. 
jHaroltf Lachman Co.,ia N. Mlehlsu Av.DapC 1204, 



EASV 
Payments ' 

Nino iiiimthB 
to pay if de- 
sired — at a 
Bniall advance 
ovtT our Ppo- 
cial cash pricea. 

MEAD 



rd^Dts Wanted 

In every neigrhborhood to ride and 
exhibit a eample UANGEU bicycio 
furnished by us. Choice of 44 atylaa* 
cototaand bizm in the famous Ranker 
line. Mead Kider Anenia make big 
money in 6p;irn time liuura — alter 
Bclioiil r r wurk. 

30 Days Free Trial 

la alloveedfn every HANGER 
^bicycle. We prepay freight 
rharces. If not pleased 
tho trial cofta you nolhinff. 

Factory-To-Rider 

Wo Bi ll bicycIoE" ma<ii*inourown 
biR fa.-toriea DIRECT TO THE 
RIDER— KivinK you a superior 
■J, product at grcuily rcduufd 
ii^X coet. Savotitnp, money and 
trouble by dealing dlract 
with our crrent Factory or- 
ganization. Satisfaction in 
every detail Ruamnleed or 
money promptly refunded. 
TiiDCC Lamps, 
1 IKCO Wheels, 
parts and eupplies at half 
uaual pricot) are also fully 
deBcritic<l unii illustrated in 
the bin free RunyerlCatalog, 
SEND NO MONCY« but 
write us today for factory 
prifes. lih.Tiil terms atid if 

Cycle Company 

Dept. C109. Chicago 




I^^PINS'RINGS 

DlRtCI »»0" riC'OKY to <CiU 




!RtCI »»0" riC'OKY 1 
Ol'R NTW CATAI^; WITH «00 OF THE 
LATEST UP.TO-DATi: Bl-SIGN!i FKtlE. 

C. K. GROUSE CO. 

12 Bruce Ave- North Attlcboro, Ma»9. 



.earn Watch Repairing 



t In a f 



jour i>"n borne 

bj tbe DeSelmf Chart &;»t«m. After JoU cmaplrte 
the eoarie tou will know a wauh from A to Z. Ton 
«1U kaow Juit wbftt the natUr la and how to r«T«lr 
eac. Wti«n jou tcraJuate jou will ba a practical 
wstcbmakcr aail re]::Alr(!r aad «onipe(riit to fill 
anj poaltioa. Poailloini for our fraduatc*. 
Aak for our Frre Book. 1 1 eaplalas 
our frilnn and temt. 

THE DeSELMS WATCH SCHOOL 

6S7PcrrySt.. ATTICA. IND. 





EXPLOSION WHISTLE 

A tenlh of a second may avoid an 
accident. The compcliingnoteof tlie 
Bucll incites instant action. Standard or 
optional equipment on over 75 cars. 10 
year guarantee. In Single Tone or Chime. 
From your dealer or write direct. 

BUELL MFG. CO. 

Cottasc Grove »t 30th - CHICAGO 



5E.WINq - 
MACHINE. 




Get the most out 
of your sewinc- 
machine motor by 
overhauling it 
once in a while 



Why That Sewing-Machine 
Motor Slips 

ONE of the troubles that sometimes 
mar the operation of a sewing- 
machine motor which drives through a 
friction pulley 
is the slipping 
of the pulley. 
Usually an ef- 
fort is made to 
stop the slip- 
page by tight- 
ening the ten- 
sion of the 
spring. As a 
rule, however, 
it will be found 
that the 
trouble is due 
to a very thin 
film of grease 
or oil lodging on the balance wheel 
of the machine and the face of the 
pulley. 

Usually this results from contact of 
the operator's hand with the wheel 
of the machine. 

Clean the wheel and the pulley 
face thoroughly with a little gasoline, 
or even with a dry cloth, which will 
take a little more rubbing. In nine 
cases out of ten this will stop the 
slipping. Too much oil on the motor 
bearings will result in an oily film, 
and this causes the slipping. A spring 
that has become too tight will cause 
undue wear of the bearings. 

Clean the commutator occasionally 
with a bit of dry, lintless cloth on the 
end of a small stick while the motor is 
running, being careful not to let the 
cloth get caught. 

Do not sandpaper the commutator or 
scrape it, and under no circumstances 
put oil on it. — How ard Greene. 

To Get the Most from Your 
Ice-Creart> Freezer 



o 



NE of the household appliances 
that needs oil and seldom gets it 
is the ice-cream 
freezer; yet 
the judicious 
application of a 
lubricant ma- 
terially lessens 
the labor of 
cranking. 

U s e 
heaviest 
available 
better 
grease. 




the 
oil 
or, 
yet. 
This 



You wonder why the 

ice-cream freezer 

works hard. Oil it 

and note the difference 

will prevent the 
lubricant from running out. Vaseline 
may be used. Lubricate the shaft 
bearings, the wooden handle, the 
sockets and bearings in which the 
gears turn, the teeth of the gears, and 
the socket at the bottom of the tub in 
which the container turns. 

The number of places where there is 
friction is a little surprising, and in the 
aggregate they can cause much extra 
work if run dry. — Howard Greene. 
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Wire Insulation Made from 
Tire Fiiier 

SOMETIMES a wire insulation has 
become so worn that the copper is 
exposed. A break of this kind cannot 
easily be wrapped with tape. 

In such cases a small quantity of 
good tire filler worked into and 
around the chafed wire will make a 
fine substitute for insulation. Where 
double-contact lamps are used and 
the wires fit close together, as in the 
Ford type of headlight, the filler can 
be pressed around the wires and the 
cap screwed on. This also holds the 
wires firmly. 

Repairing a Magneto with 
Spark-Plug Porcelain 

TO repair a magneto that has a 
faulty brush-holder or "brush 
nipple," follow this simple and cheap 
method. 

The brush-holder is usually made of 
rubber or composite, and is bored out 
in its center, the hole containing a 
carbon brush and a spiral spring for 



FILED OFF FLUSH 
BRASS NUT 



LOCK 
NUT 




DISTRIBUTOR 



How an old spark-plug porcelain can 
be inserted into a magneto to remedy 
short circuits from defective brush-holders 



tension. Frequently this holder may 
fracture and its threads wear, or per- 
haps the bearing becomes so loose that 
rain water leaks past into the junction 
of the brush and armature. This 
causes a short circuit, which results in 
a defective engine. 

An extremely efficient way to repair 
this defect is to remove the old 
composition holder and insert the 
porcelain of an old spark-plug with its 
lock-nut into the brush-holder. Ordi- 
nary cotton string may be used for 
packing, and the central electrode 
should be filed off to the proper 
distance from the magneto distributor, 
so that the spark is transmitted as 
before. 

The electrode must just barely clear 
the brass of the distributor, and the 
adjusting may be done by more or 
less packing in the lock-nut shown 
a A. — P. P. Avery. 




/Ir/ecc Spfc LOater 
Industry and Home 

NATURE has revealed the means 
through which softening of wa- 
ter has been made practical for 
every use. Factories, shops ai.d 
other industrial establishments now 
save literally millions of dollars that 
were wasted by use of hard water. 

And for the home — greater comfort and re- 
finement. Water as soft as falling rain yet 
free from the taint and odor and grime of 
roof and trees, water that is beneficial to 
skin and complexion, that leaves the hair 
fluffy and soft and comfortably clean — Ihii 
you can ncno have, flowing to every faucet. 



EFINITE 




RIVAL O K THE Oi)UDS_ 

Nature's Water Softener 

The Refinite Water Softener is a system 
perfected to utilize Nature's own water soft- 
ening mineral, Refinite. It attaches to the 
supply pipe in the basement. Water needs 
only to pass through a bed of Refinite in 
this system to be freed of its troublesome 
lime and magnesia hardness. 

In laundries and tlie laundry department of hotels, 
hospitals and institutions. Refinite soft water cuts 
the washroom supplies expense more than half. It 
fully doubles the life of linens; makes possible the 
laundering of woolens, silks and other delicate fabrics 
not commonly attempted. In textile mills it en- 
ables dyeing formulas to act dependably; improves 
the quality of the products. In steam power plants 
it prevents boiler scale, saving fuel, labor and equip- 
ment. 

The Refinite system occupies little space — Requires 
no expert supervision — Is easily installed — \'ery 
reasonable in price. 

There's one for your use. I.*t us tell you about it — 
no obligation. Address our nearest o^cr. 

THE REFINITE COMPANY 

Refinite Building OMAHA, NEB. 

Alto Mfrs. of Refiiute Rapid Pressure Filters 



NEW YORK. 9 E. Fortieth St. 
ATT..\NTA, 320 Hurt nid». 
TORONTO. 23 Scott St. 
CINCINNATI. 410 Tr»(!t ion BWit. 
BETROIT, 602 Lincoln Dl<i«. 



CHICAGO. DOS 8. Michiwi Ave. 
MINNEAPOLIS, 703 Plymouth Bldi. 

KAN.SA8 CITY. Oil Ormnd Ave. Temple. 

DENVER. <S13 Menuitile Bldit, 
SPOKANE, 1015 Old Net'l. Bulk BIdx. 



BAN FRANCISCO. 4le CJI PIdl. 
LOS ANGELES. 301 Story BIdi. 
PUEBLO. Th»lcher Bldi. 
BUFFALO. 411 Liberty Bld«. 
SALT LAKE CITY, 200 W.lker Bldi. 
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Bathe in Comfort 

. Anywhere 



The Robinson Folding Bath Tub makes home^^ 

of running nuter.eii't^nHi vu pltimbinitor sDworcoD' 
necllons. Tub is made of special niaUTla) (called 
sleeline). f*ott and pliable — Inslantly warmed. No 
cold clan-my iron or porcelain to touch the body. 
GuaraiiiQod non-Ieakable. Exceptionally woll con- 
structed and reinforced. Cannot tip nor spilt. En- 
tire weight of water and occupant re^ts on floor. 
Sli^cial device makes Tub self -emptying. \Vhoii baUi 
In niiished. pull plug and the tub ia empty, ready to 
be folded and put away by Uio time yuu are dressed. 

Agents Make $35 to $100 Weekly. 

(;o into husinesa — work fnr yourself — mal(e big 
money whole year 'round. Our Oo-oivraUve Sales 
I'laii Insures success. Wonderful opjiortiiiiltlea bcU- 
itig Rohinson's Hath Tubs. 70 of hunifa need 
them. Customera highly pleased, well satlsfted. You 
ran build a wonderful business selling this borne ne- 
cessity. <hir complete plan and pracUral sales old 
assures big results. Ilu-stlers coin money. 
SO CAN YOUt 

Whitehead msdef 76one dny: Psako of N. Y. mndo «7G In two 
POum: Sttridcrlaixl »U0 In two weeks; Stepp, 120 in ten minuter, 
Bellinir Robinson froldlna ltathTiib!i. And itobinaon nKcnta wood 
maklns biir money month afUr month and yr«r att«T year. Hun- 
dreda ol them are dulnit It. Extw^rirnt-o unncccaaary. Gel Into 
thin ni'rner - makintr buaineaa for 
yourself. Mall a poat«arj today. 
Don't dniiht— get the facta. Write 
lurlnformatiui) tuday. 



fopular iScience Monthly 



Tub 
Guaranteed 
10 Years 





Your Chance to 
Make Big Profits 
in Vulcanizing 

Here Ls your chance to gft 
Into a tilgnly proiltable bust 
neR8 which will m»ke you in- 
tlciwndciit. High clas!* vul- 
canlzers are in demand every - 
when?. Many of ourgraduutea 
make $:i.04^) a year nnd over. 

We ma ke t he A nderson 
steam vulcanlzer and Ander- 
son retrcjidrr and teach you 
the famous Anderson Method 
of Vulcanizing. Our BtuUentH 
make good bocautM.' -hey can 
do superior work whh the Anderson machim- rind nietbiid 
and do II at onf-tnith the cost required by nil other vul- 
canlvera. lll;;hl>' s;ui ned customers and large profits 
means a piiying iju-ilncr^s. Not only are we able to convince 
you of \hu bill we Itivite you to rompare ibc Anderson 
make and iiieihud with othenj. 

We have InstalhMl ,\ndcrHon schools of vulcanizing In 
30 states for teaching the Anderson method of vulcanizing. 
The course requires ft to 1» days and costs S20. If you buy 
nn Anderson vulcanlzer we return your $20 and pay you 
$2 jK-r dav e: pense money wlille learning. 

Our reputation Is valuable. We expect Anderson vul- 
canlzcrs to di> wcirk which will outlast the rest of the tire. 
We expect .\niierson students to succetHi in a bu.siness way. 
Their succe.s.s i.s our success. Therefore i/f dn not sfU an 
Anders m vuicanizer to anvone who has not rtctivd our course 
of Instructions. 

Don't raiss ihh opportunity. W^rlte today for full par- 
ticulars and address of Anderson school nearest to you 

ANDERSON STEAM VULCANIZER CO. 
13 Wmiama I«dg.. IndlaimpoaH. Ind., U. 8. A. 

Prim your name to atoid mi takes 



AN Expert 



B 
B 



Aoto and Traclor Mechanic 
Earn $100 to $ 100 a Month 

Young: mnn. aro you 

mechanically int-lmeiJ'; 
Come to the Sweeney 
School. Learn to bo 
an expert. I teach 
with tools not books. 
Do the work youi^c'f. 
that's the secret of tho 



B SWEENEY SYSTEM 

Bof practioul triiirSriK by which 5.000 
Boldiera v/vro trniii.-a for Ih S. Gov- 




ernment and over 20, OU) expert 
cncchanica. Learn in a few weeks; no previoua 
experience necessary. 



S PPrC ^ritc today for iHustmterl free eatsloir S 
Z ■ ntt showinn hundreiis of pictures men m 
^ workmg in oew Million Dollar Trade SchooL S 



, LEARN A TRADE i 



SChOOI. OF AUTO -TRACTOR-AVIATION j 

412 SWEpgeyeiDC. nansas cirv. mo. 



"BOW LEGS and KNOCK-KNEES" 
UNSIGHTLY 

SEND FOR BOOKLET SHOWING PHOTOS 
OF MEN WITH AND WITHOUT 

The Perfect Leg Forms 
PERFEQ SALES CO., 140 W. Miyfidd Atc. Dept. 45. Chicago.m. 



A Lathe and Grinding Cabinet to Save Space 

By H. H. Parker . .. 



IT is crten desired to use a small 
lathe in some locality where an 
overhead counter-shaft and motor 
drive would be in the way, unsightly, 
or impossible to instal. Or else a 
portable self-contained outfit is needed. 
The diagrams herewith show the con- 
struction of a wooden cabinet con- 
taining the driving motor and neces- 
sary counter-shafts and belting of a 
two-speed drive for a small-speed 
lathe mounted on the cabinet, as well 
as a clutch drive for a grinding-stand 
mounted beside the lathe and driven 
from the motor direct. 

It is best to drive the grinder direct, 
for even a small stand requires con- 
siderable power, and a counter-shaft 
always causes 
considerableloss, 
especially with a 
speeded up drive, 
as in this case. 
If the lathe-head 
has a three-cone 
' pulley, six speeds 
are available; a 
reverse drive is 




At the left is shown the 

front elevation of the 

cabinet, and at the . , 

right the side elevation seldom required 
for a speed lathe. 
A cone pulley might be used on the 
motor, and one counter-shaft and the 
tight and loose pulleys dispensed with; 
but the belt shippers are better, for the 
motor does not have to be started and 
stopped so often, which means less 
disturbance to the lighting circuit, 
and the speed may be changed from 
low to high merely by shifting the 
levers instead of changing belts. 

No dimensions are given, for the 
arrangement would have to be worked 
out slightly differently for various 
makes and combinations of motor, 
lathe, and grinder. A quarter-horse- 
power motor is about right to drive a 
6- to 8-in. lathe, and a grinder-stand 
swinging wheels of 6 to 8 in. diameter, 
and the layout shown was pro- 
portioned to apparatus of these di- 
mensions. 

Cold rolled steel %-in. shafting 
\vould be about right, with wooden or 
iron pulleys and 1-in. or l^'i-in. flat 
leather belting. The boxes may be 
either plain cast-iron "dolly boxes," 
or, if expense need not be considered, 
ball bearings may be installed. The 
large cone pulley is best, turned up 
out of oak or other hard wood; the 
size of two of its steps depends upon 
the cone pulley on the lathe, and the 
reader is referred to any hand-book on 
machinery or me'chanical engineering 
for the method to be used. 

In the case described the lathe 
cone was assumed to have steps 1 3^, 
214, and 3 3 2 in. in diameter, and the 
large cone laid out accordingly, re- 
quiring its steps to be 9, 7}i, and 7 in. 
respectively. Assuming the motor 
speed to be 1,750, usual for a small 
A. C. machine, the pulley installation 
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was worked out accordingly, giving a 
speed range for the lathe of 300, 450, 
900, 1,200, 1,800, and 3,600. The 
range of speed obtainable depends 
primarily upon the dimensions of the 
lathe cone: if one speed is changed 
the whole six will have to change also. 

The grinder-stand speed was as- 
sumed to be 2,700 R.P.M., though 
the proper figure depends upon the 
diameter of the wlieel used; the 
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The diagram illustrates a cabinet containing 
the motor and counter-shafts for operating 
the lathe and grinder on top of the cabinet 



smaller the wheel, the higher its speed. 
A simple form of sliding clutch is 
provided, and this is disengaged while 
operating the lathe. 

In the drawing, the stand shown is 
of about the maximum size suitable 
for a motor of this size; a smaller 
stand would perhaps be more satis- 
factory and require less room. A 
hinged board folds down over the top 
'of the stand when this is not in use, 
and forms a convenient tool-table; 
when turned upright it helps to keep 
grinding-wheel dust away from the 
lathe. A back-board will also be of 
service in confining this dust; but, 
in any case, the lathe shotdd be 
covered with a cloth before doing any 
grinding. 

This particidar layout shows the 
two sets of tight and loose pulleys of 
the same size, 6-in., also the larger 
straight-face pulley. Various forms 
of belt shippers are possible; the one 
shown has two handles projecting 
through the front of the cabinet. 
Another arrangement would be to 
have two foot-pedals held up by 
springs, so that the lathe woidd stop 
as soon as the pressure of the foot wa3 
removed. 

Though no specific dimensions or 
directions are given, the cabinet shoidd 
be of substantial construction to 
reduce vibration and well braced to 
counteract the various belt pulls. 
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Getting a Heavy Barrel 
Up an Incline 

ONE man can ordinarily handle a 
heavy barrel when it is on a level 
plane, but it is difficult to force it up 
an incline. 

If a long rope is used as shown in the 




No difficulty is encountered in 
pulling a barrel uphill if you 
use the method described here 



illustration, the barrel can be readily 
moved. 

The rope is doubled and fastened 
over an eye-bolt in the door-sill, 
the loops being passed around the 
Darrel ends and the ends held by the 
operator. 

With the help of this arrangement 
one man can pull a barrel up any 
angle of incline with very little 
effort. 

Regulating the Flow of a 
Grindstone Lubricator 



T 



TACKS 



HE ordinary water-holder that is 
sold with every grindstone has no 
means of 
WOOD STRIP either regulat- 
ing or stop- 
ping the flow 
of water. 

The way to 
remedy this 
defect is to 
fasten a 
wooden strip 
across thetop, 
boring the 
strip so as 
to permit the 
snug working 
of a wooden 
plug through 
it. 

The plug is 
shaped to fit 
the bottom of the cone, similar to a 
needle valve in an automobile car- 
buretor. 

By raising or lowering the plug, the 
water in the grindstone's holder can be 
controlled at will. — James M. Kane. 




Here's a way to control 
the water flow on that 
troublesome grindstone 




Published in the 
inlerest of Elec- 
'neat Develop- 
ment by an In- 
stilution that 
will be helped by 
U'ha'ever helps 
the Industry. 



Mr. Stephenson — 

meet Dr Franklin!" 



Chug, chugging along in his first rude 
steam locomotive, Stephenson did not look 
to "chained lightning" to render the inven- 
tion safe and most widely useful. 

Nor did Benjamin Franklin, as he flew 
his kite into the storm clouds, foresee how 
electricity would in a later day spur the 
"iron horse" on to greater achievements. 

Yet today safety and speed in steam 
railroad operation are reconcilable only in 
proportion as electric signal devices are em- 
ployed. Your protector is, ultimately, the 
electrical apparatus upon which every 
steam railway relies. 

A railroad without telegraph or telephone 
would hurl itself into the scrap heap. 

How else to reach out and warn a train 
rushing into unseen danger? How else 
quickly to spread the news of damage done 
by storm ? How else to clear the tracks for 
the express which carries you onward to 
your journey's end? 

All along the way, night and day, men 
are alert to shield you from harm. Train 
dispatchers, telegraph keymen, signal tow- 
ermen at every city and way station, have 
no other concern except to see you safely 
through. 

So that your trip to New York, Chicago, 
or the coast is safer, quicker, pleasanter 
than ev-er Napoleon traveled in state from 
Paris to Marseilles. 

Snugly quartered in a Pullman sleeper 
you command a thousand watchful hands 
and eyes for body-guards. 

But their vigilance would accomplish 
nothing without equipment in perfect 
order. On such factors as the proper ad- 
justment of a telegraph recei\er and the 
responsiveness of an electric switch rests 
your "Safe Home : ' 

That travel has been made secure toda\' 
is a tribute to the excellence of electrical 
equipment no less than the skill of opera- 
tion and the care of supervision that our 
steam railroads have consistently main- 
tained. 



""estertf Electric 

Company 



A So completely does this organi- 
^ zation serve the electrical field 
that every lime you call up your grocer, 
switch on a light or lake a street car do'j.n 
town, the chances are you are making use oj 
Western Electric equipment. 
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Popular Science MotiflUy 




"ICan Succeed!" 

"What other men have done with 
the help of the International Cor- 
respondence Schools, I can do. If 
the I. C. S. have raised the salaries 
of other men, they can raise mine. 
If they have helped others to ad- 
vance, they can help me. To me, 
I. C. S. means 'I CAN SUCCEED.' " 

Make up your mind right now that not 
another day shall pass until you have 
made your start toward success. 

For 28 years men in offices, stores, 
shops, factories, mines, railroads — in 
every line of technical and commercial 
work — have been winning promotion and 
increased salaries through the I. C. S. 
More than 100,000 men and women are 
getting ready right now with I. C. S. help 
for the bigger jobs ahead. 

No maUer where you live, the I. C. S. will come 
to you. No matter what your handicaps, or how 
small your means, we have a plan to meet your 
circumstances. No matter what career you may 
choose, some one of the 2S0 1. C. S. Courses will 
surely suit your needs. 

When everythincT has been made easy for you— 
when one hour a day spent with the I. C. S. in the 
quiet of your own home will brinu you a biseer 
income, more comforts, more pleasures, all that 
success means— can you let another .single price- 
less hour of spare time go to waste? Make your 
start rijrht now! This is all we ask: Without cost, 
without obliu'atins yourself in any way. put it up 
to us to prove how we can help you. Just mark 
and mail this coupon. 

— — WMB TCAR OUT HinC •~~ ~ 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7672, SCRANTON. PA. 
Explain, without obllKatlnz me, how I can qualify for tba 
xtsitlon, or in the subject, of/ore which I mark X. 

SALESMANSHIP 



KLECTitlCiL ENUIKF.F.K 
EU<iti-l« Uchtlnc ano Uju, 
Electric Wirinff 
Telegraph Engineer 
Tclvphone Work 

■BoiiiNiiUL e.xiixrcit 

■••liBnlvftl UrafUntBti 
■•fltala* Shop rrsetle* 
Toolmaker 
Gfl> Engine Operatlns 
CIVIL ENGINEER 
Sarverlac and Happlnr 
■ INF. FOI[KMANorKM<ru 
BTlTIOKAllT tNtil.NELU 
Marine Knglneer 
Ship Draftiman 
ARCHITECT 
Contractor and Rnlldar 
Irchllertnral hraltiBan 
Concrete Buililrr 
Strucliirnl Ennineer 

Fi.rnidNiiiM) iiKcnne 

Sheet Metal Worker 
Teitlia 0«arta«rar8npl. 
OHKHIRT 
"2 Mathemattc* 



Name, 



RSlga Painter 
„Railr 



ADVERTISING 
Window Trimmer 
Show Card Wrltar 



Railroad Trainmao 
ILLUSTRATING 
Cartooning 

BUSINESS II45A6E1IEIIS 
Private Secretary 
BOOKKEEPER 
f^tanorrapliBi* and Trplal 
Cert. Pub. Accountant 
TRAFFIC MANAGER 
Railway Accountant 
Commercial Law 
GOOD ENGLISH 
Teacher 

won School Rableata 
CIVIL StRVU:E 
^Rallwiiv Mail Clerk 
□ ainOHOItll.F OPERATIlia 
I Aato Itvpalrlnc 
" Spanlitli 
FrvBfk 
iltollaa 



Aato ll^pBirinc 
Navigation IHS 
i»HI(-lT|.H'RR IOf 
PoBltrj UaUiaglGli 



Present 
Occupation 
Street 
ud No. 



aty_ 



Canadians mau iwnii thin coupon to T-aa-H 
"^tttmational Correspondence ScKouIm. ilontreat. Vanada 



How to Make a Mission 
Magazine-Stand 

THIS cabinet is within the ability of 
any boy to make, and if care is 
taken in its construction, a durable 
and handsome piece of furniture will be 
the reward. The 
beauty of the 
arts and crafts 
design lies in the 
simplicity of 
line, good work- 
manship, and 
smooth waxed 
finish. 

The following 
pieces of lumber 
will be required: 
2 sides, > g in. 
by 12 in. by 42 
in., sandpapered 
on four sides. 

1 top shelf, 
^ in. by 12 in. 
by 15 in., sand- 
papered on two 
sides. 

1 bottom shelf. 

2 shelves, 1 in. 

by 12 in. by 14}^ in., sandpapered on 
two sides. 

4 keys, 1 in. by 1 'in. by 3y> in., 
sandpapered on two sides. 

The dimensions given are for the 
finished pieces, and the material can 
be ordered from any mill. If the 
amateur craftsman desires to cut up 
his own lumber, the dimensions must, 
of course, be enlarged a trifle to make 
proper allowance for squaring up the 




As the stand will ap- 
pear when completed 




The scale diagram indicates the 
correct dimensions of each part 

rough. As the most popular finish is 
gained by staining and waxing, white 
or red oak is the best wood to use. 
Ash also takes mission finishes well, 
and chestnut, while softer, possesses a 
beautiful grain, and may often be used 
to good advantage in making furni- 
ture of this character. 

Begin the work by squaring up the 
joint edges and the ends, but do not 
cut the shelves to correct length just 
now. Lay out the outline on the side 
pieces by using a paper pattern, and 
carefully mark out the tenons. 

Carefully study the scale drawings, 
which indicate the correct dimensions 
of each part. As shown, the top and 
lower shelves are tenoned through the 




$200 Saved By This 
Home Lover 

• 

<">n(> lioiiw'«ifo hwi selected 9550 worth of Kumishinc 
liM-ally tteforo iearntng of this now I.arkin ptan. 1 ho 
ManK" M>li'cli4in at our low Kactory-lo- Family prieoa coat 
li^'rrjrily i.iMt. Wouldn't you call tliiti BaviiiK of $200 



..r(h .vhil.' 



May wc send all the intcmilitiK fai-tn " 



800 Furnishings At 17c a Day 
—2 Years to Pay 

Small aa well aa Unce Kurnijiliiiiirs' net^ln are eaatly and 
(juickly filled under thia (lelightful plan. 'I wo ycaia time 
and pairm«nt« an low as 17c a day. ( om- 
pletoly furniah an entire homo or 
paria of itovcml rooms this 
convenient way. 

Get Thia Bie 
KM-Page Book FREE 

Hero ia a complete euide for 
iMvutifyina your home. You'll 
M>end many profitable houra 
liioking in er tbia Book of Better 
lli>riic«. Writ** fur it now. Find 
^ut how pajiily and Pconomirally 
hoFiif can hv brtKlitencd- 

Baah FPSM 420 
auffalo. N.V. 





Factory 

price direct to you 
This $12 Officer Shoe 



$/».89 



'6 



Hand sewed. 
First Grade. 
The factory 
price direct 
to you at only 

The retail pri<-<« of thin ahoo in 812. m. 
It ia made iif tht* l>eat waterproof ma- 
hocany calf leather. Guaranteed to 
give tho boat wear. Send your namo 
and Bite you wish and we will aond 
you thcM Army (IHicor alioea. If 
tlicae ahoea am not just aa we aay, 
acnd tbem back. You don't loae a cent. 

If you are aendins money order or 
chuck do not include postage. Pay 
only S6.B!> for 8ho4>«. We pay poat- 
aee. State wk<>. 

These shoes are bailt to fae eqoiI for 
work and dnss at the sane tiM. 

U, S. National 
Army Shoe Co. 

Dept. P.M. 795. Westfield. Mau. 



What 
15 Cents 

Will hrintf'*^"* 

Willi Ul lllg f,n what is ffoiog on 



The little matter of IB cts. in stamps or coin will 
hrinir you the Pathfinder 13 weeks on trial. The 
Path finder is an illustrated weekly, published at tho 
Nation's center, for the Nation; a paper that prints 
all the news of the world and tells the truth 
and only the truth ; now in its 27th year. 
This paper fills the bill without emptying 
ists but Si a V'T. If you 



• ■ wasB »--v tt-rc. reii 

Nation'si 
Capital 



IV'ashington has becom» 
the Wortd 's Capital and 
reading tht Pathfinder It 
like sitting in ths inntr 
council with those who 
mold the world's destiny* 



mm ill the world, at the least 

■V^^BB eipenseof time or money. 

■ Illlthis is your means. If 

■ w^^B you want a paper in your 

riUIII UIC tcrc. reliable, enter- 

I taininy. wholesome, the I'athfinder is yours. 
If you would a()i)reciate a paper w hich puta 
r>'thina clearly, briefly — here it Is. Scud 
ISe to show that you mieht like such m 
paper, and we will send the Pathfinder oa 
probation 13 weeks. The ISo does not repay 
u-i. bill we are to invest in new friendl, 

THE PATHFINDER. Btx 923, Wtihiutoa. D. & 



Hend for a Complete Catatogae of 

MASONIC BOOKS 
Jewelry and Goods 

REDDING & CO. 

Publlsht^rs and Manufacturers 
200 Fifth Avenue Dept. S New York 




BUCHSTEIN'S FIBRE LIMB 

soothing to your stump, — 
strong, cool, neat, light. 
Easy payments. 




Gnarant«ed a Tean 
Nend tar ('■tftlor Todar* 

P. BUCHSTEIN CC U3 fth Sl, S.. MINNEAPOUS, MlNa 
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The key or wedge can be 
made in several forms 



sides. A good way to mark this out 
is to place the shelves on the bench 
with face edges uppermost and the 
ends even. Lay the square across and 
run a pencil line around the edges to 
get the width between the sides. Now 
take each piece in turn and pencil a 
mark entirely around it. Having 
marked out 
the tenons, 
and the 
square mor- 
tises for the 
keys, careful- 
ly chisel out 
the mortises 
and saw out 
the tenons. 

When this 
is done, lay 
the shelf on 

the side-piece, and, using the tenon for 
a pattern, mark out the outline for 
the mortise in the side pieces directly 
from the tenon. This will prevent any 
possibility of a mistake. 

The mortises should be carefully 
cut, and there are two ways of doing 
this. One way is to chisel out the 
entire mortise; the second to bore a 
number of connected holes with a bit 
and chisel out to the lines. In cutting 
mortises, take care to keep the sides 
sharp and clean. Do not attempt to 
chisel more than half way through on 
one side, but turn it over and cut 
through from the opposite side. By 
doing this, a clean mortise is obtained 
without danger of splitting or marring 
the edges. 

The middle shelves are merely let 
into the sides about l-z in. That the 
grooves may not show, a shoulder is 
cut about }4. in. back from the edges. 

The key or wedges may be made in 
several forms, but the plain tapered 
key is very good, and is mostly used. 
Whatever the shape of the key em- 
ployed, it is well to remember that 
the taper of the key where it passes 
through the tenon must be made the 
same size as its mor- 
tise. 

Sandpaper well, 
using No. 1 paper, and 
finish up the work 
with 00 grade, until 
all surfaces are clean 
and smooth. 

For finishmg, any 
one of the many mis- 
sion stams may be 
used. A very nice 
brown may be ob- 
tained by using one 
part of Flemish water 
stain in four parts of water. Brush this 
on and let it dry. When dry, go over 
lightly with 00 sandpaper, but do not 
cut through the stain. A coat of dark 
brown filler is now applied, according 
to the directions on the label of the 
can. Let this stand until the gloss 
disappears, then wipe off with a 
cloth, crosswise with the grain. The 
next day the final finish of wax is 
applied. Rub the wax well into the 
wood with a cloth and polish. 




The cleats are 
first measured, 
then cut as 
shown here 



Dayton Day 

will be celebrated by Dayton dealers 
throughout the United States, on 

Friday, April 23 

marking the 25th anniversary of 




Visit Your Dayton Dealer 

HV back this Trade-Mark 



TWF.NTY-FIVE YEARS AGO — the first 

Dayton Bicycle was shipped from the 
Davis factory. 

On Fritl.ay, April 23, Dayton Dealers, 
everywhere, will keep open house in 
observance of the Dayton's 25th anni- 
vers;iry, 

You arc invited to visit the Dayton deal- 
er in your community. It will be well 
worth your while to enjoy \ our dealer's 



•u-ith our Rrpttlalian. 

hospitality, and, in viewing his display 
of new 1920 Dayton models, see for 
yourself the hifji point in development 
and refinement that Dayton has 
achieved through a (|uarter-century of 
effort. There will be something inter- 
esting for everyone. 

(Consider well what n Dayton can do for yo\i — 
can save for you. Write today for new catalog 
illttstratlns 8 fine 1930 models for boys, girls, 
men and women, .^sk for your dealer's name 
and Catalog No. 44. 



A trieyeU is the ch<apat and healthlat t/iomn mtanj of transpotlaiion 
Cycle Dept., THE DAVIS SEWING MACHINE CO., Dayton, Ohio 
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[BIG EARNINGS EASY 

In this new, rich, unlimited field. Here's something 
entirely clear of the "old and beaten path" — big, quick, 
easy money, and a lucrative business of your own. 
Our exclusive representatives — some with 
NO OTHER SELLING EXPERIENCE- 
have doubled and tripled their previous in- 
comes. No reason why yoi< shouldn't. Not 
at all hard. We have something every 
' car owner needs — Can't buy from any 
one else — Made onl\ in our factory. 




5 STARTLING 
INVENTIONS 

Choose your own exclusive territory. Sell direct, 
wholesale, or both. Our line is a real winner — easy to demonstrate, 
easy to sell. Your own and surrounding counties may be open now. 

But if you want to 
share in these profits, 
then don't wait — not 
even another minute. 

Write TODAY for 
complete information. 
Post card will do. Send 
by next mail— sure. 



IThe one perfect SPARK I N T E N S I F I E R 
, Fires any 



plug. Banislics spark plug trouble. 
Saves gas. loo.ooo already in use. ' 
I A safety insuring and comfort-making STEER- 
IXG DEVICE FOR FORDS. Simple. loo'^ 
efficient. Makes driving a pleasure. 
I .\ hot-firing. U N B R E A K.A. B L E SPARK 
► , PLUG with three strictly exclusive, practical, 

and sales-pulling features. 
I A "VISIBLE" SPARK PLUG with all ex- 
elusive features of above-mentioned plug and 
equipped, also, with spark intensificr. 
. A H.\NDY FASTENER for non-skid chains. 
j Locks and holds with a "bull-dog" grip. Saves 
* the motoring public an enormous loss. 



Jubilee Mfg. Co. 

629 Station C, OMAHA, NEB. 



[{OUCH ON Rati 



Clear your house and keep 
it free of rats and mice with 
old reliable "Rough On Rats." 
Kills them all quickly — and they 

"Dont Die in the House" 

'Rough on Rats'* successfully exterminates 
these pests where other preparations fail. Mix it 
with foods that rata and mice will eat. Change 
the kind of food whenever necessary. Don't be 
pestered— gct"Rough on Rats"at drug and general 
stores. Send for booklet/'Ending Rata and Mice". 
I E.S.WELXS,Chemist. Jersey City. N. J. 

Oridinator of 
Ro ugh On Rats" 

SENDT^llE Bungalow Books 

Plan FUTURE HOMES Now 
with ECONOMY PLANS 
of CALIFORNIA STYLES 

— notod for camfort. bcsulxsnd 
adaptabilltir to any ciimate. 

60 Plana (3.7&U to S12.0(>()-<1 

"Th« \pvt I'oloiilali" 
66 Finns. SD.OUO to $20,00O-| 1 

60 I'lnnit. SL.Wi} to %i,M(h-U 
SPECIAL OFFER. Send $2.80 for all 3 above hooka TTDITC 
•and Kct b.K.k of 75 Sp^oial Plan-, aUo GaraRo folder f 
EXTRA-"Little Bungalows" 4CiPlan.s, $7^0 to (3000- 50 eta. 
MonrU f^fk tj not itatitjitd 
B. W. 8TIM.Wri.Ii It CO.. Arfhltfgf. 431 VnlU. Rldr..l<ot ^ngwlM 




Don't Wear 
a Truss 

Brooks' Appliance, the 

modern scientific invention, the 
wonderful new discovery that 
relieves rupture, will be sent on 
trial. No obnoxious ^iprings or 
pads. 

Brooks* Rupture Appliance 

Has automatic Air Cu-^^hloM. Binds ant! draws 
the broken parts tnRciher as you wrmld a broken 
llrab. No salves. No lies. Durable, cbeap. Sent 
rm trial to prove It. Proiooted by U. s. patents. 
Catalog and measure blanks mailed free. Hend 
name and addres-'^ t<>day. 

BROOKS APPUANCE CO., 255B Stale St.. Marshall. Mkh. 




35 Miles 

per hour Is 
Recotd of ^ 
ihUCar 



Boy.. eulU This Car. llii* nifty little ciu- 
driven iiy Kittolt'i. mutoi', can b. built by 
any hay. I'urt. .re furni.hed by us 
and are very cheap. yend 26o lor 
buildinii plana and price list of parts 
; bow to build this lai" 
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SHE ADVERTISED FOR HOUSEKEEPERS AND GOT 

whiting-AdAms 
HOUSEHOLD BRUSHES 

For Public Buildings, Railroads, Steamships, Factories, 
Households, and all other users requiring effective 
cleanliness, Whiting-Adams Bruslies are positive 
dirt and dust eradicators. 

Send for Illustrated Literature 

JOHN L WHITING-J. J. ADAMS CO., Boston, U. S. A. 

Brush Manufacturers for Over 109 Years and the 
Largest in the World 



,[iilMimi[.iiiiiiiiiiiiii[iiiiiiiii,iiii«,iiiiui iiiiiiiiiii,.i,ui|^^iiiiiiiiiiiiiiiiinniiiiiii 



Popular Science Monthly 

Cementing a Rubberized 
Patch in an Umbrella 

THE common habit of standing up 
a wet umbrella in a corner with 
the handle up causes the moisture to 
drain down to its point, and this 
eventually rots the covering. 

Making a neat job of a sewed-on 
patch is not easy, and it is a question 
of time before the patch will tear oflf 
again. 

Recently I discovered a way to 
attach a rubberized patch to make 
the repair water- and tear-proof. I 
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Don't throw away that torn umbrella: 
you can mend it with rubber sheeting 

happened to have a quantity of the 
rubber film or sheeting that is used 
to fasten the turned-up portion of 
the bottoms of trouser legs. 

Cutting it into strips long enough to 
project over the tear, I punctured a 
hole in each one, and slipped them 
down on the rod of the opened um- 
brella, arranging them in spokelike 
form (Fig. 1). Into the uncovered 
small triangular-shaped spaces I fitted 
small pieces cut to fit. 

Then I cut a circular piece of black 
alpaca (Fig. 2), and fitted it on over 
the rubber. The cap on the rod had 
to be removed, of course, before either 
rubber or cloth could be slipped on. 

After I had arranged the cloth and 
rubber evenly, I took a small heated 
iron and ran it carefully over the patch. 
The result was very satisfactory. 

If the fabric is not too badly torn 
it can be drawn together with a thread; 
but if this is not possible, a thin piece 
of fabric can be drawn under the ribs 
so that it comes opposite the tear and 
extends beyond the edges (Fig. 3). I 
cut a similar sized piece of the rubber 
and slipped it between the piece of 
fabric and the tear. To fasten this I 
cut a hole in the top of a rather deep 
cardboard box, placed the point of the 
umbrella rod into the hole, and ironed 
the repair into shape (Fig. 4). 

This cardboard disk makes the 
operation a great deal easier when no 

Cc, 
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inside patch has to be applied. I cut 
out a stiff piece of cardboard (Fig. 5) 
larger than the circular piece of cloth, 
then cut a slot and central opening to 
allow it to pass by the umbrella rod. 
I then slipped this disk between the 
fabric and the ribs (Fig. 6), which 
gave me a good base on which to iron 
the patch into shape. 

This repair, when properly made, 
is waterproof and will save many 
an umbrella going to the trash 
pile.— James M. Kane. 

To Make a Deep Hoe from 
an Old Shovel 

A HOE suitable for handling and 
cutting small irrigation ditches, 
digging trenches for deep planting, and 
like purposes can ^. 
be easily made ' 
from an old 
shovel. 

Remove the 
shovel from the 
handle by driv- 
ing out the riv- 
ets, and heat the Why buy a hce, when 
shank of the ^"^l °'\% 

, 1 1 1 1 • from an old shovel? 
shovel blade in a 

forge or coal fire. When red, bend 
the shank at right angles and allow it 
to cool. Then replace the handle, and 
a good serviceable hoe is the result. A 
round-point shovel is best for this pur- 
pose. — Windsor Crowell, 

Electric Lights to Call 
Employees 

THE manager of a well furnished 
modern office found that the 
sound of the call-bell which he rang 
for the stenographer, office-boy, or 
clerk was a source of annoyance to 
himself and callers to his office. He 
therefore installed a battery and a set 
of small electric lights in the outer 




gHANK HEATED 
BENT 
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PElVATt OPI'lCt 



Instead of an annoying bell the flash of an 
electric light calls your employees to your desk 



office, which were regulated by means 
of push-buttons placed on his desk. 

In installing such an outfit small 4- 
to 6-volt lamps and a battery of four 
dry-cells may be used. The lamps 
may be placed on a panel in the main 
office, each lamp designating some 
particular employee; or if preferred 
the lamps may be placed on the desks 
of the employees. 

The wiring diagram is only sug- 
gestive. The ^v^res may, of course, be 
concealed. — Floyd L. Darrow. 
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Nothing to do till 
next Monday^ 



WHAT'S more, when you have a 1900 Cataract 
Electric Washer, you iinish the wash bright 
and early each Monday! 

Do you know why f 

It's because of the magic figure 8. In the 1900 Washer the 
water is forced through the clothes in a figure 8 movement, four 
times as often as in the ordinary washer. Thus it washes the 
clothes faster. In fact, it is this magic movement that makes the 
1900 the perfect washing machine. 

You can wash everything in your 1900, for there is not a single 
part in the tub to cause wear and tear, or to pull off buttons. The 
water is forced through your clothes entirely by the action of the 
tub, not by the action of any parts in the tub. When you have 
finished the wash, there are no parts to lift out and clean either. 

The 1900 works easily, smoothly, and at a cost of less than 2c 
an hour. It washes the clothes snowy white and clean in 8 to 
10 minutes. 

The wringer also works electrically, and can be moved from the 
washer clear around to the clothes 
basket without moving the washer 
an inch. 



The ivater s-ivirls through 
the tub tn a figure Smone- 
fnent four times as often as 
in the ordinary luasher. 




Comes in S 
and 12 sheet 



Our Special Trial Offer 

You may prove to yourself that the 1900 
!s the perfect washing machine. There is 
a 1900 dealer near you who will gladly 
demonstrate a 1900 Cataract Washer right 
in your own home. Then if you wish, 
you may start paying for it on terms to 
suit your convenience. Rememher, we 
also have washing machines operated by 
hand and water power. 

Write us today for the name of the 
nearest 1900 dealer and a copy of the book, 
"George Brinton's Wife." It's a story 
you will enjoy. Molly, his pretty little 
wife, had troubles of her own until she 
interrupted a bridge party, and then things 
began to happen. 

1900 CATARACT 
WASHER 

1900 WASHER COMPANY 

206 Clinton St., Binghamton, N. Y. 

Canadian Factory and Office: 
CANADIAN 1900 WASHER COMPANY 
357 Yonge St., Toronto 



117 




Just connect it <with the electru 
lig/il and off it starts 

1900 WASHER COMPANY 

20« Clinton St., Binnhamton, N. Y. 

Please send me the name of the 
nearest 1900 dealer and a copy of the 
story, "George Brinton's Wife.** 
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CITY AND STATC 
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OVER the hills to the country—far from 
the Job and the City! Not just once in a 
long while, but every Sunday or every evening 
if you like, when you have a Harley-Davidsoni 

Miles are mighty short, and trips are very 
cheap, when you have a "World's Champion" 
to whisk you there and back. 

Forty to sixty miles on a gallon of gasoline, 
with tire and other upkeep costs low in pro- 
portion. 

Ask Your Dealer About His 
Easy Payment Plan 

HARLEY-DAVIDSON MOTOR CO., 

MILWAUKEE, WISCONSIN. 





RAILWAY 
TRAFFIC 
INSPECTORS 

ASSOCIATE 

WITH ' 

BIG MEN 



That is what gives them chances for 
promotion. They start in at a good 
salary — $110.00 a month and expenses. 

The work \a important, for the safety of 
thousands depends on their viKUance, And 
when thpy do their work b3 we teach them 
they attract the favorable attention of their 
BUporiors. Promotions theo are rapid. 

Learn This Profitable Profession 

All you need ta a common Bchool edU(--atton 
for entrance to oar three-month's course, 
which is easy to learn at home during your 
■pare time. Take the initiative now, while 
the demand for Railway Truffle Inspeetora is 
BO good. THERE IS A 6IQ DEMANO III THIS FIELD. 

Wo know of fine openinKS for our graduates. 
Many who started our course a few monttia 
ago now hold positions. 

OUR BOOKLET tcUa of this idea] vocation 
—out in the bi|r out-doora— how you associate 
with big men— how you can earn an excellent 
salary from the start— how you can climb to 
the very top. The opportunity COUl*ON 
(below) is your key to a better aalary now and 
a much biKSer future. Why not eenci it todayT 
Remembrr y<iu ntnrt nt SHO a month, and 
WE SECURE YOUR POSITION. 

Standard Bosiacss Traiaiag Iutitata« 

BUFFALO, N. Y. 

Plt-nie ■icn.l, niihout obllnttoo to nte. 
roDT ftonhlft D '<r..«sp|«inins roor Railway 
Waffle InsL'ector'd Course, 

I^ame 

Addmt ,,,, ^ 




Tire Repairinq 

learn a Profession 



Eamfit>m»300 to*600 
a month 



Be a Tire Expert, 
we teach you f reo 
at our school or by 
mail. Thousands 
areflettinifin now. 
Locationsareopea 
everywhere. 

1^, 




We Put You 
djQ^ VaX*~ , in a Paying 
^ Business of Your Own 

Right from the Start 

Small investment may mean a fortune to yon 
in u Hhort timi\ It anHure^i you a large profit 
in a trowinii j»rofu»Mii>ii. 

Motorl»tk--UBva your tiros an<I tuhra rrpKlrpi! by the 
new and famoijii Badger 
Method Tire Suritcry-- 

ily kimJof v.t,r\i that 




' Mil 



to you. liiiilser Mi'thor) 
Tire KrpalrltiK Scrvico 
iStsUona ovirywhcre. 
Write today fur cnfnr'c't* 
cataloK and f u 1 1 pnrtii'iilara 
on Badser Vulcanlzera 
and How to open a Bad- 
C«r Sarvlce Station. 

Ttt» RiRiir EqoipoMiit Co. 

830 Johoaon St. 
Applatoo Wlscooala 



Popular Science Monthly 

A New Kind of Index for the 
Photo-Plate File 

THE subject matter of a photo- 
graphic plate stored away in a 
rack is usually unknown unless the 
plate is removed and held to the light. 
But with the index shown in the 
illustration fitted to the plate-rack the 
nature of any plate in it may be seen 
at a glance. 

Two large metal tabs hang at the 
side of the rack drawer, which is 
equipped with a carrier so that it may 




Fig. 1 shows how the description 
is alined opposite its plate; while 
Fig. 2 shows the method of slip- 
ping a card into its proper place 

be drawn out all the way. Slips of 
paper, each one carrying a descrip- 
tion of a plate, are fitted in each 
tab. 

When the rack is drawn out and the 
tab lifted, as shown in Fig. 1, each 
description lies directly opposite its 
plate. The tabs swing on two wire 
hooks which are screwed into the frame- 
work of the rack. 

These tabs are made of sheet 
tin, and, when necessary, may be 
lifted from the rack. The method 
of slipping the paper into the tab 
is shown in Fig. 2. — Edward R. 
Smith. 

Make a Sprayer for Your 
Indoor Plants 

IT is advisable frequently to spray 
window-garden plants in order to 
give the leaves, stems, and flowers 
water in a finely 
divided state 
just as nature 
does when a 
thick fog cov- 
ers everything 
with its wet 
blanket. A 
small and 
simple sprayer 
can easily be 
constructed. 

This consists 
of two tubes 
and a cork. 
For the tubes 
take two 
lengths of goose-quills, straws, or thin 
glass tubing. Cut a section from the 
cork as illustrated, and bore two holes 
through the cork at the cut ends and 

Cl 




A simple and 
convenient 
sprayer for 
house plants, 
that you can 
make yourself 
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Those White Teeth 

Ask People How They Get Them 

All Statements Approved by High Dental Authorities 



at right angles to each other. Now 
push the tubes through the holes until 
they meet, being careful to have one 
tube slightly above the other. 

To use the sprayer, place one tube 
in a glass of water and the other 
against the lips. If a draft of air is 
now blown through the tube a partial 
vacuum will be produced in the other 
tube, causing the liquid to rise in the 
tube and be projected from the nozzle 
in a fine spray. — Ernest Bade. 

A Reciprocating Pump-Jack 
Made of Pipe-Fittings 

A PUMP-JACK for small pumps 
can easily be made of common 
pipe-fittings. It is of a reciprocating 
nature, and will operate a pump at a 
considerable distance from the source 
of power. The diagram illustrates its 
construction. 

A long piece of pipe the desired size 
constitutes the main or horizontal 
shaft. To this you attach lengths 
about a foot long, one to each end, by 
elbows, so that one is vertical and the 
other horizontal ( A and B). 

To these projecting pieces, at right 




You can make your own reciprocating 
pump-jack from discarded pipe-fittings 



angles to them, elbow short nipples, 
and the jack is done. Simply provide 
set-screws at each elbow, so the 
threads will not start because of the 
strain put upon them when under 
load. Also drill a hole in the end of 
each nipple for cotter-pins. 

Set the jack at the base of the pump 
at right angles to the pump handle in 
suitable bearings. 

The vertical arm is attached to a 
wooden rod, as shown, which goes to 
the pulley wheel on the motor or 
counter-shaft, and is attached to it 
eccentrically, like the connecting rod 
of an engine. The horizontal arm is 
attached to the pump handle by a 
second wooden rod. A metal clamp, 
as shown in detail, serves to hold it 
firm and allows it to be shifted along 
the pump handle, thus varying the 
stroke. Cotter-pins keep these rods 
from running off. 

As the power rod moves backward 
and forward it lifts and lowers the 
horizontal arm. This operates the 
pump handle and also pumps the 
water.— Windsor Crowell. 



Millions of teeth are being cleaned 
in a new way. You see them everywhere 
— white, glistening teeth. 

Ask about them. The owners will tell 
you, probably, that they use Pepsodent. 
They have found a way to fight the film 
which causes most tooth troubles. 

Millions have already proved it. Lead- 
ing dentists everywhere advise it. And 
over 6.000 new people daily write us for 
a 10-Day Tube. 

Why Teeth Discolor 

A viscous film forms on the teeth and 
coats them. You can feel it with your 
tongue. Modem dentists know this film 
to be the teeth's great enemy. 

It clings to teeth, enters crevices and 
stays. The tooth brush does not end it. 
The ordinary tooth paste does not dissolve 
it. So it remains to do a ceaseless damage, 
until removed by cleaning in a dentist's 
chair. 



Make this free test. Look at your teeth 
now, then look in ten days. Let your mirror 
tell the story. 

Pepsodent is based on pepsin, the di- 
gestant of albumin. The film is albuminous 
matter. The object of Pepsodent is to 
dissolve it, then to day by day combat it. 

Science has lately made this method 
possible. Pepsin must be activated, and 
the usual agent is an acid harmful to the 
teeth. So it long seemed barred. But a 
harmless activating method has been 



■^^k PAT OFF, a 

R(G U S. kMUHI^H^H^BaiM^MB^^B 

The New- Day Dentifrice 

The scientific film combatant, now ad- 
vised by leading dentists everywhere and 
supplied by druggists in large tubes. 



Film is what discolors — not the teeth. 
It is the basis of tartar. It holds food sub- 
stance which ferments and forms acid. It 
holds the acid in contact with the teeth to 
cause decay. 

Millions of germs breed in it. They, with 
tartar, are the chief cause of pyorrhea. So, 
despite the tooth brush, all these troublet 
have been constantly increasing. 

Now We Combat Film 

Dental science, after years of searching, 
has found a way to combat film. Five 
years of careful tests have proved this 
beyond question. 

The method is now embodied in a den- 
tifrice called Pepsodent. It complies in all 
ways with modem dental requirements. 
And a 10-Day Tube of this tooth paste it 
now sent free to anyone who asks. 



found, so active pepsin can be every day 

applied. 

Send the coupon for a 10-Day Tube. 
Note how clean the teeth feel after using. 
Mark the absence of the viscous film. See 
how the teeth whiten as the fixed film 
disappears. 

The results are quick and evident. They 
are all-important. You will never go back 
to old methods when you know them. For 
the sake of cleaner, safer teeth cut out this 
coupon now. 



822 

Ten-Day Tube Free 

THE PEPSODENT COMPANY 
Dept. 165, 1104 S. Wabash Ave. 
Chicago, 111. 

Mail 10-Day Tube of Pepsodent to 



Let Your Mirror Tell 
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MULUNS 

STEEL BOATS 
CANT SINK 



Write for cataloK 
showing m >rc than 
40 models of steel 
and wooden power 
boats, rowboats and 
canoes. 



Safe for you or your family. 
Buoyant air compartments 
like a life boat and strong 
steel hulls. Mullins Stee'l boats can't 
warp, leak, waterlog, dry out or open 
at the seams. No calking required, no 
boat house needed. 



Designed by America's foremost naval 
architects — built in the world's largest 
boat shop. More than 70,000 now in use. 

Mullins power boats have the best 
marine motors. Quiet, vibration-free 
operation is insured by the Mullins 
patented silent under water exhaust. 

THE MULLINS 
BODY CORPORATION 

Boat Dept., 619 Franklin St. 
SALEM, OHIO 
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DO YOUR OWN PLUMBING 
AND HEATING AT LOW COST 

Send for our big instruc- 
tive iKise Handy 
Man Book catalog. Ev- 
ery home owner, farmer, 
contractor, etc, needs it. 
Shows over 10.000 fix- 
tures and supplies in 
ptumbinK and heating at 
wholesale, how to save 
skilled labor and unnec- 
essary material, by our 
new 

CUT-TO-FIT METHOD 

Besides being our whole- 
sale catalog this instruc- 
tive Plumbing and Heat- 
ing encyclopedia helps 
you select and install 
the proper PLUMBING 
WATKR SYSTEM. HOT .MR. WATER OR 

STEAM PLANT, has many 

plans, diagrams, sketches, ele- 
vations, etc.. plainly showing 
how to do the work, this newer 
easy way with the aid of this 

BIG HANDY MAN 
BOOK 

We have spared no effort and 
have gone to a great expense to 
compile this valuable book and 
to eliminate broadcast circula- 
lation, we request a deposit of 
25 cent* which will be refunded 
on first order, or send for our 
free bulletin. 

HARDIN-LAVIN CO. 

44 Years at 
4526-36A Cottage Grove Avenue, Chicago 

Sion.noi) Plants Behind Our Guaranti'i-. 





AN EASY WAY TO 
MAKE MONEYS 

on a small salary. Be independent. Go In the tire re* 

S airing buaincsa. One man says "1 made $60.00 the first 
ay." Others averase $200 to $600 a month. Very little 
capital needed. Jobs plentiful. Every tnotorist a poe< 
8il)le costomer. No experience needed. We teach you. 

Tire Repair Outfit 

ImproTcd Wrapped Tread Metlwd 
Used by Hre BnUnafactarers 

Does as good work aa the bis high 
priced vulcanizinsr outfits. A boy 
can use it. It's the only vulcanizer 
that haa Automatic Heat Control, and 
can't undercure or overcure a tire. 
Bequirea no watchins or resulating. 

FREE Book 

•'How to Open a Tire Repair Shop." 
It tells how to make big money. 
Don't delay. Write quick. 

C. A. SHALER CO. 

2115 Foorth St. WinpuB. Wiicoasia 



90 to 125 

Miles on 
'/ a Gallon 
of Gasoline! 





The Shaw Motorbicycle^ 

A high-grade, easy running, speedy 

motorbicycle of dependable power at a saving 
of from a third to a half in actual money. 
Equipped with 2Mi H-P Motor, famous Breeze 
carburetor, high tension magneto. Automatic 
lubrication. Chain drive. Simple, efficient 
control at all times. Thousands in use. 
Write today for prices and terms, also about 
the Shaw Attachment— (its any old bike. 

SHAW MANUFACTURING CO. 
Dept. 364, CALESBURC, KANS. 




AGENTS PROFIT 

Gold and Silver Sign Letters 

For store fronts, office windows and glass 
signs of all kinds. No experience necessary. 
Anyone can put them on and make money 
rigtit front the start. 

$40.>!! to $100.10 a Week! 

You can sell to nearby trade or travel all 
over tlie country. There is a big demand 
for window lettering in every town. Send 
for free samples and particulars- 
Liberal Offer to General Agents. 

METALLIC LETTER CO. 
4I3A North CUrfc Street. CHICAGO, ILL 





PIANO 



Here is a homemade 
piano lamp that can- 
not scratch the pi- 
ano or fall from it 



topular Science Monthly 

Don't Buy an Expensive Piano 
Lamp; Make One 

AVERY serviceable piano lamp 
may be made from a thin strip of 
mahogany about 19 in. long and an 
electric lamp- 
socket. 

Cut the 
strips as shown 
in the illustra- 
tion. No meas- 
urements can 
be given, be- 
cause pianos 
differ in con- 
struction. 
After the strips 
are nailed to- 
gether they are 
sandpapered and varnished. The 
lamp-socket is attached to the right 
end, as shown, and wired to a con- 
venient plug. Strips of felt are glued 
beneath the holder so that it can- 
not scratch the varnish at any 
place. — Robert Schmitt. 

Do You Know These Things 
About the Oiling System? 

MAKE sure the oil-gage on your 
automobile is free to move, as a 
wrong indication is serious. Some- 
times the wire is bent, and the gage 
does not fall as the oil is used up. The 
inexperienced driver does not realize 
this and his engine runs dry. 

A gage ought to be within reach, so 
it may be tested by moving up and 
down. It gives a striking object 
lesson when the oil-base has not been 
cleaned for several thousand miles. 
On pushing the float down into the 
heavy oil muck at the bottom, it stays 
there, showing the need of a thorough 
cleaning. 

Few people realize that oil de- 
teriorates under heat, and that the 
spoiled oil in the crank-case thickens, 
accumulating carbon from the cylin- 
ders and making a thick, pasty mass 
that wU not pass through the pump. 

When necessary to change the oil, 
say every thousand miles, it should be 
drained out carefully. Some of the 
muck remains and mixes with the 
fresh oil, reducing its lubricating 
qualities. This is unavoidable unless 
the crank-case is removed for cleaning. 

It is dangerous practice to put 
kerosene into the crank-case and then 
to run the engine to cut the muck and 
so drain it out with the kerosene. The 
bottom of the oil-base is covered with 
grit, metal chips, and other fire- 
grinding material which will be stirred 
up and forced into the bearings. To 
avoid this, remove the oil-base and 
clean it by hand. 

Check-valves, which control the 
flow of oil in a plunger type of pump, 
should be cleaned occasionally to 
insure proper working. When the oil 
does not flow or the gage shows no 
pressure, it may be because the pump 
is air-bound; usually cleaning the 
check-valves removes the trouble. 
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No need to go to a 
vulcanizer with your 
punctured tire. Here's 
a quick way of fixing it 



April, 1920 

Repair Your Bicycle Tires at 
Small Cost 

NEXT time you get a tire puncture, 
don't go to a bicycle store and 
pay a high price to have it repaired. 
Try this simple expedient. Get a 
large darning- 
needle (the 
larger the bet- 
ter), and file off 
the end near 
the top of the 
eye. Press the 
pointed end of 
the needle into 
a block of wood 
about three 
inches square 
and an inch 
thick. 

Take a hand- 
ful of elastic 
bands, and pass as many as you can 
through the crotch in the needle and 
around the block of wood. Put some 
rubber cement in the hole to be fixed, 
and push the filed end of the needle in 
the puncture as far as it will go. With 
a sharp knife cut the rubber bands 
across the back of the block of 
wood. 

When this is done, the rubber 
bands will contract and the ends will 
stick out of the puncture. 

The next step is to apply a lighted 
match to the projecting bands so 
they will melt and fill up the punc- 
ture. In a few minutes, when the 
rubber is cooled sufficiently, the tire 
can be inflated. 

Very large holes and rips cannot 
be patched in this way, because 
the crotch of the needle will not 
hold enough bands to fill the hole or 
rip. — Arthur Goldenba™. 

Some Practical Uses for 
the Magnet 

A SHORT time ago somebody gave 
me a horseshoe magnet taken 
from the ringer of a telephone. I 
didn't know just how I could use it, 
but it has proved useful in a number of 
ways. 

When I spill a box of nails in dirt or 
shavings, instead of picking them up 
by hand, a long and tedious job, I just 
take the magnet and pick them up in a 
hurry. 

Sometimes, in working around 
machine, I drop a screw or piece of 
metal into a difficult place. The 
magnet picks it up instantly, saving 
much time and bother. 

When a nut drops into an auto 
mobile's crank-case or transmission, 
I simply make use of the magnet to 
remove it. Otherwise I would have 
to fish around with a wire for an 
hour or two before I could catch the 
nut. 

These are only a few of the many 
uses for a magnet. Get one and see 
how quickly you can locate that unseen 
piece of metal that is delaying your 
work. 




Sett 

From Work! 



Tiresome strap-hanging is 
avoided- boosted trolley fares 
sat;eJ- comfort and health pro- 
mo^eJ— lost time done away 
with— when you sit in the easy 
saddle of a 1 920 





This American family's time, money, and 
health saver is soon paid for with saved trolley 
fares and a nest-egg started. 

Swift, smooth-running, lightweight but pow- 
erfully strong, trim, and equipped with the ab- 
solute best of everything, you will find the 
Columbia the favorite wherever those who work 
with hand and brain have investigated bicycle 
values. • 

Your local dealer will gladly explain the su- 
periority of the 1920 Columbia and its many 
big features. See him today and start saving. 



Sena for 1920 Columbia Calaiog, 
showing models and types for every- 
body, all at reasonable prices. 

WESTFIELD MANUFACTURING CO. 

45 Lozier Ave., Westfield, Mass. 




Ride a Bicycle 
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in 6 
to 8 
Weeks 
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by Rahe Practical Method 

standard Instruction of Amerioa. 
The Rahe method includes enorm- 
ous equipment, twice more than 
any other auto school — Autos. 
Trucks, Tractors, Electric Start- 
ing, Lighting and Ignition Sys- 
tems of all types. The greatest 
tire repair, machine shop and 
o-xy-acetylene equipment The 
greatest live motor department 
in the United States. 



\Atttos^mcforSdiool 

Worlds Oldest and Oreaiest 

Tens of thousands of Rahe gradu- 
ates are counted among the best men in the 
automotive industry. Our experience of 
more than 12 years, ^'ith our vast etiuip- 
ment and hundrn{j9 of Master Mechanic 
Instructors and assistants, enable ua to 
train you best and quickest. 

Earn $150 to HOD a Month 

Any man 16 years and older can 

come to this great school and fit himself 
for a waiting" position or yo into business 
for himself. No previous experience or 
training necessary. No special educational 
requirements to start. No tools or 
"extras" to buy. 

Write at once' Free 68 -page Cata- 
log and proof of graduates 
Success. 

Rahe Auto & 
Tractor School 

Dept. 2SS7, 
Kansas City, Mo. 

( Two bloekm to you r Irft 
as you come out of the 
Union Station.) 




Do You Know that Tree- 
Planting Is a Science ? 

TREE-PLANTING as a memorial 
in honor of the men who sacrificed 
their lives for their country is being 
taken up widely this spring. This 
commendable custom should be ob- 
served not only this year but every 
year. Tree-planting should form a 
permanent part of tne improvement 
program of every city and town in the 
United States. Here's the way to do 
it scientifically: 



WELL OEVtLOPED HEAD 
COOD LtADEE.MMN 
BRANCHES F0I5MINQ 
WDr..NCT ClOSZ 
ANCLES WITH 5TEM 



STAKE Zi •lOI'T 
DBIVEN 2 rr INTO 
QBOUND 



TEEE5 PEUNCO A5 
OBDINABILV EtOUlEED 
, IF BOOTS ABE FULL 
' CeOWN NEED BE 
LESS CUUTAILED. 

BASE OF PEI?MANENT 

CUOWN 10 FEET 
ABOVE. PAVEMENT 



BASE OF TEMPORARY 
CeOWN 7 FEET 
ABOVE PAVEMENT 




EUBBEB-COVEeED 
WIRE OR CANVAS 
BINOEE 



MULCH OF 
PULVEEIZED EAETM 



BED DU6 OUT 18 IH 
DEEP, THEN FILLED TO 
LOWER MOT LEVEL 
WITH MIXTURE OF 
i qOOO SOIL AND 
^ROTTED MANURE 



!1CH EARTH PACKED 
FIRMLY ALL ABOUT 
ROOTS 



This diagram from the American Forestry 
Association shows how to plant a tree properly 

Keep Your Distributor Clean 
and Dry 

EXCESSIVE oiling of a magneto 
can do nearly as much harm as 
insufficient lubrication. One thing it 
does is to cause the surplus oil to be 
thrown into the distributor, where it 
works much mischief. It gets between 
the brush and the contacts and either 
insulates them from each other en- 
tirely, causing missing, or it causes 
arcing. Arcing burns the oil and forms 
Boot, which interferes with the good 
working of the machine, and it also 
produces heat, which disintegrates the 
carbon brush and causes it to crumble. 

All magneto manufacturers make 
their distributors so that they may be 
removed easily and wiped clean with a 
dry, clean cloth. One type of ma- 
chine, for instance, has its distributor 
held on by three little clips, retained by 
three thumb-nuts. These may be 
loosened by hand, the clips turned, 
and the distributor cover will come 
off in the hand. Other magnetos have 
three screws to retain the cover. 
Some have a central revolving brush 
and stationary contacts in the cover 
and others a revolving contact and 
individual stationary brushes in the 
cover. The brushes in either case are 
attached to small springs and may be 
slipped into or out of their sockets by 
hand. 
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Get Into a Steady, Profitable, 
Permanent Business. 



Open a TIRE REPAIRING SHOP! Make 
big money! No experience necessary. Easily 
mastered. Tire repairing has no dull season. 
Extreme cold weather has detrimental effect 
on tires — they need more careful attention 
and frequent repairing. 

VANDERPOOL VULCANIZER 

(5 Cavity) has capacity of $ioo worth of 
work a dav. We supply complete outfit. 
Send for ' FREE TIRE REPAIRING 
MANC-Mv and full particulars. Write or 
wire immediately. 




WM. VANDERPOOL CO., Springfield, Ohio 

In answering address Dept. A-1 



THE OLIVER OIL>CJkS BURNCR 
makes anr cooking or heating stove I 
■ gas Btove. Bams conl oil (kero- I 
Mne). No coal or wood. Cooka I 
•nd bakM better. Cheaper. Keeps ] 
your borne wanner. You rpRulata I 
flame. FITS ANT SVDVE ANIWHtflE. No I 
firee to start, no nshcs, no chop- f 
ping, shoveiiog, poking and drw* 
sins of coal. Saves hours of work 

and loads of dirt. Simple. Safe. 

Euilr put In ur takra nut. Nodamaca 

to Bt(iv«i. Lasts a Ufetima. ThouaanM 

of defiffhted uncr*. In un* vlvht rear*. 

Voney-tiacii (iuaxantfe. FiM litcratare 
AGENTS WANTED 

OUKI ni-ett lORiER & MACHIIE u., 
N. 7th St.. St. LouiB. Mo 

«^Motw Ord«r« Skipped IWm /Vuaa. 



"DON'T SHOUT" 

'I heU you. I can hear now as 
well as anybody. 'How?' 
With THE MORLEY 
PHONE. I've a pair m 
ears now, but they arc m- 
.ble. I would not know I 
bad them in, myself, only that 
~ hear all right. 
The Morley Phone for the 




DEAF 



fa -to tbfi rars what RU»ses 
are to the eyes Invtsibk- _ 
comfortable, weiirhtlesa and 
harmlf^. Anymv cai adtuAt ' 
It." Ovw OM hundred thouaand sold. Write for booklet and tMtl- 
moniaU. 

TOE MORLET CO.. Dtpt, 7»7, S6 South l&tli Str»pl, Pblledflphia 

Print YoTir Own 

cards, circulars, labels, tags, menus 

hook. TMi iT. I*re^s Ss. Laraer $2f). Job 
V. CU'lS EXPKNSfclNHALF. 
SMALL OUTLAY. Pa/s for 
Itself in shnrt time. Will la t 
for yeani. JCf^y to uw. printed 
nile8i»*'nt. Print for others, 
vHTO PROFIT. Witt« factory 
TODAY for pr^sa cataloR. 
TYPK. cards, pai-r.onvclnpci*. 

THE PRESS CO.. D-33. Meriden, Cobiu 

DEAFNESS IS MISERY 

I IcQOW beciuie t was Deaf knd had Hted NoUes 
for over 30 yeari- My inviiibic Antiteptic Ear 
Drumi reitored my hearing and iioppcd Head NoiKi, 
and will do it for you. They are Tiny Mc««pbonci. 
Cannot be Ken when worn. Effective when Deafaeu 
it cauied by Catarrh or by Perforated. Partially or 
Wholly Dcitroycd Natural Drums. Eajv to put in, 
eaty (o take out. Are "Unseen Comforta. ' Iq- 
expcniive. Write for Booklet and tay 
atatament of how 1 recovered ray hearing. 

A. O. LEONARD 




Sulce Ml> ro ith Atsou* 



New York Oby 



Cci. 
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Calipers for Inside and Out- 
side ^Measurements 

ON a certain job it was necessary to 
find accurately a number of both 
inside and outside measurements. Not 
having calipers at hand, an improvised 
tool was made. 

A piece of clock-spring seven inches 
long was obtained, likewise two darn- 



MEASUREMENTS MCASueCMENTS 
-KNITTIMQ NEEDLES /e""^ 




JstJ" Clock speimq 



A piece of clock-spring and two darn- 
ing needles make a pair of calipers 
for inside and outside measurements 

ing needles. In each end of the spring 
was cut a long hole just large enough 
to take two needles. 

Hooks were bent on one end of each 
needle by heating, and both were 
placed in the holes in the spring, as 
shown in the sketch. The tension in 
the spring held the needles together 
until the measurements could be taken 
down.— Dale Van Horn. 

A Tray- Warmer for Amateur 
Photographers 

THERE are many occasions when 
the photographer, either amateur 
or professional, constantly has to heat 
his developer or other solutions so his 
pictures will come up properly. This 
results in loss of time and fluctuations 
in temperature that tend to impair the 
quality of the work. 

The electric heater shown herewith 
is designed to accommodate the stand- 
ard size trays, and it will keep the 
solutions at the desired temperature 
under most conditions. 

First build a box of matched lumber, 
using i^-in. stock. Build it 16 in. 
long, 12 in. wide, and 6 in. deep, out- 



uqMT Switch 

BCD UOMT 



\ nCATtB,!!] CLEAT 



~ &riO:N<:i- 




LIG-iT 3TVS0AED 



ASacSTOS uriING 3-POINT SWITCM 



Showing the apparatus in detail 
. with all parts marked to scale 

side measurements. Leave the top 
open. Line the inside with asbestos 
paper and carry it up to the top edges. 

The tops are built of narrow strips 
of wood J 2 in- thick, and mitered at 
the corners like a picture-frame. The 
sketch shows how they nest inside of 
each other, so any size tray can be 
used. Build the first or largest one 
16 by 12 in., with the opening 10?^ 
by 12?^ in. The second one should 
fit snugly in the first, with an opening 
83^ by lOlij in. The third top fits in 




"THE SHO. 
ST'.oo Sg.oo 



i THAT HOLDS ITS SHAPE " 

'S922&si0^ SHOES 



BOYS' 
SHOES 
S4.50 
$5.00 
$5.50 



W. L. Douglas shoes are sold through 107 of our own stores direct to the 
wearer at one profit. All middlemen's and manufacturing profits are 
eliminated. W. L. Douglas $9.00 and $10.00 shoes are absolutely the 
best shoe values for the money in this country. W.L.Douglas name and 
the retail price stamped on the bottom guarantees the best shoes in style, 
comfort and service that can be produced for the price. 

The quality of W. L. Douglas product is 
guaranteed by more than ^0 years 



Stamping the price on every pair of 
shoes as a protection against high 
prices and unreasonable profits is only 
one example of the constant endeavor 
of W. L. Douglas to protect his custom- 
ers. W. L. Douglas name on shoes is 
his pledge that they are the best in 
materials, workmanship and style pos- 
sible to produce at the price. Into 
every pair go the results of sixty-seven 
years experience in making shoes, 
dating back to the time when W. L. 
Douglas was a lad of seven, pegging 



experience in making fine shoes. The smart 
styles are the leaders in the fashion centers 
of America. They are made in a well- 
equipped factory at Brockton, Mass., by 
the highest paid, skilled shoemakers, 
under the direction and supervision of sx- 
perienced men, all working with an honest 
determination to make the best shoes for 
the price that money can buy. The retail 
prices are the same everywhere. They 
cost no more in San Francisco than they 
do in New York. 



SboeSc 

W, T... Douglas shoes are for sale by over OOOO shoe dealers 
l)psi<les our own stores, if your local dealer cannot supply 
you, take no other make. Order direct from the factory. Send 
for booklet tellio); how to order shoes by mail, posta°;e free. 



CAUTION. — Insist upon havine W. L. 
Doutftas shoes. The name and price is plainly 
stamped on the sole. If it has been chanifed 
or mutilated, BEWARE OF FSAUS. 



Fraident W. L. DOBOLAS 
SHOE COMPANY. 
121 SPAKK STREET. 
BKOCKTON ■ - MASS. 



AI4DDIN 



1 



SAVE 
$300 to 
$1000 



AVOID LUMBER SHORTAGE 



Lumber shortjige a virtunl famine of lumber— exists 
In niiiny parts of the country. IieiH)rta indicate that 
U I.s lm[x»«ible even now to eel material for certain 
1 needs. Stoeks were never so low as they are at present. 
The demand wiw never so preat a« it Is now. TM* 
Means Sttll IHghrr Prices, It means that prlreswlllBp 
up rapidly— that it will possibly take $150 in sit montna 
or a year to buy SlOO worth of lumber. \M11 you be 
forced to pay the.w prices? Wlli your nee<l of a home in 
six mtjntbH cnst you a 50''; or 100' ;, penalty 
Rini n MHW Karly buyora of Aladdin Homes are afiBurcd 
DUILU nun delivery. Aladdin buyers arc awnred a big 
savInK— fnm $:i(X) to SI.OOO. BUT. quirk action Is necetwary. 
The enormous deinund for ln)niP8 will s»)on 1111 the Aladdin mills 

topBpncitv. Yuurorder w'<ll posaibly be toolste. An imi>ortant mt^Mi«e to 
■vnry buirdt-r l« i-onUinfii in thn AlBitdinCnUloK. Jt in th*> rii««»«ir(> to >_ou froni 



'l(]'Hrr(wtegt homc-buildins orirnnisat; 

NATIONAL SERVICE 

AUitdinJdllln arc lorated in Michimn. North 



Send for thia book tMlay. 



- ..T-'"' "f*" Io<^«'*d in Micliini.. _ 

Cnroltna. MlMiasippi anilOresun. The Aladdin 
Lumber yardn urr the> four xrcateat forpst* of ihr 
Uniteil Statt-s. Eaoh oiio hoji sulUnent Htantlinir timber 
lit tahfl care of H.e nrnln of the country for manv 
rearsi. The pnaRihlt- lumh.-r famine predicted In nil 
parta of th« roiinrry will not ntfi^pt the Aladdin 

\ Company. Evety Aladdin Home manufactured In 
1920 will be shinptidqiilrkly and completely. No 
■hortase of a f(.w trradvn of materialB from thu 
Aladdin House order. 




fttaddin lIo'jKea are cut to-fit aa fol- 
Iowa: Lumber, mill-work, (loortns. 
outside aud innido Snisn. doora, 
windows, ahinirlea, lath and plaater. 
hardware, luck<t, nnlla, psinta »nO 
vamiahea. Complete materisl fa 
shipped to you in a sealed box car, 
all ready to erect. 
Send Today 1 
a Copy of I 
Itook. ' Aladdin 
Homtv, ' ' No. 1373 



The Aladdin Company. Bay City, Michisan 

Wilminirton, North Carolina Portland, Oroson 
Branches: Hattieaburif, Miastaaippi 

Toronto. Ontario, Canada 
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No Othar Typewriter Can Do This: 

MULTIPLEX HAMMOND'S 

Many otyles, many languages 
Two types or I anguagas al way a In the machlns 

3^Kvt- !3u'\Tv -tne- ^dcvy/ty -to- dWigo 




World's 
Most Wonderful 
"Writing Machine" 

Here's a polyglot machine that writes all lan- 
guages from Eskimo Indian to Kata Kana Japan- 
ese and over 365 different type-sets. The type is 
instantly interchangeable — two different lan- 
guages or type sets are always on the machine. 
You "Just turn the knob" — to change laneuage or 
type. 

Hamraond 




"Many Typewriters In One" 

Sounds like an Arabian N'iglits story but the 
machine itself is very practical, ver>' real. It is 
the typewriter President Wilson uses personally — 
the typewriter he took with him when he visited 
King George. 

TypsB for all purposes 
and for all languages 

Spaoing to (alt ait* af type 

Perfect alignment 
Al I on one MULTIPLEX 

The marwloiis INSTANTLY intrrchnnofahle tuv fralurg 
te only one of the many reaanns why thouBandn of tironiini<nt 
men And women id ftU walks of life prefer ami xnrrttmaUy use 
the Multiplei. 

Write today for FREE BOOKLET 

It will show you how. with the Multiplex you can put the 
fore* of omphaslt into your typed matter — bow you rati 
drive home with strenjtth of a<^rent the fullness of your artcu- 
ment — how you ran write with the Hanio eonvincinu forre 
that you une in Hpeakins — an •lolualvo fsatur* of the Multi- 
ples. 

Write your tuinie. address and occupatioit on the tnarcin of 
this pajEO NOW and mail to 

HAMMOND TYPEWRITER CO. 

639 Ea.C 69th St. New York City 

Alio an Aluminum PORTABLE Msd.l. 11 lbs. Full 

capacity. Ask for spn lal 1 uMcr. 



w^yyy//^ . Roofing 




at Factory 
Pricas 



"B»o** Chistnr Mofal ShinRlcB. V-Crimp. Comi- 
fratotl, Starnlint? Stiun. I'Hinted or Galvanized Roof- 
inns, Sidinini, Wallboard, Paints, etc., direct to you 
at Kock-Bottom Factory Prices. Ptfsitively ffresteet 

offer ever made, 

Edwards 

cost K'ps; outlaat three ordinary roofs. No paintintr 
orn-patrs. Guaranteed rot, fire, ruHt . liKhtnin^ prt>c)f. 

Free Roofing Book 

Get our woodL-rfully 
low priffs and free 
samples. We b«U direct 
to you itnd save you all 
in-between dealer's 
profitH. Ask for.' 
498 



"Reo" Metal Shingles 




LOW PRICED GARAGES 



Lowf'St pricfsi on I£ca<Jv-Mfi(ie 
Fire-Proof Steel Garatres. Set 
upany place. Scud tM»«fal for 
Garai^'- Hook, showint: Ftvle?, 
THE EDWARDS MFO. CO., 
448-498 PAb SI.. Cincisnsli. 0. 




wipe: 



the second, and has an opening 5 3^ by 
in. The opening in the fourth 
section should be 4 '4 by 5 }<t in. Thus 
the different openings will take trays 
of the following sizes: 10 by 12 in., 
8 by 10 in., 5 by 7 in., and 4 by 5 in. 
These are the sizes generally used by 
photographers. 

Place four little lugs of metal 
around the sides of the tops so they 
will rest on the edges of the top into 
which they may be inserted and kept 
flush with each other, forming a con- 
tinuous top over the box. Nail little 
strips of wood along the under side of 
the 12-by-16-in. top piece to keep it 
from sliding off the edge of the 
box. 

Attach a thermometer to the inside 
of the back of the box so the bulb is 
set down below the edge about 2 in. 
and the numbers between 60 and 75 
can be read when the top is in place. 
A notch in the edge of the top cover 
will be necessary to clear the thermom- 
eter when the top is put in place. 

The heater is composed of a sheet of 
thick, stiff asbestos wound with iron 
wire. Cutthe as- 
bestos so that 
when placed in 
the box its 
edges clear the 
sides of the box 
by at least one 
inch. Wind it 
with iron wire 
so no two turns 
touch. The 
amount of wire 
to use can only 
be determined 
by experiment, 
as the size of 
the wire makes 
considerab 1 e 

difference. Wind it closely at first, 
and connect one end to the binding- 
post which is inserted in the asbestos. 
Connect one electric wire to this 
binding-post and place the other at 
different points along the wire until it 
becomes too hot to touch. 

Now place a binding-post at that 
point and connect to the heater wire. 
Then place another binding-post be- 
yond that one and a fourth one at the 
end of the asbestos. Rivet four small 
angles of metal to the asbestos and 
to the inside of the box half way be- 
tween top and bottom. See that no 
portion of the wiring on the heater 
touches the box or electric wires 
except at the four binding-posts. 

Fit a plug receptacle and a three- 
point switch to the right-hand side of 
the box and connect up as indicated in 
the sketch. One terminal goes to the 
lever of the switch ; the other direct to 
the binding-post on the heater. Then 
each point of the switch is wired to the 
binding-posts as shown. 

An electric light standard can 
be bolted to the back of the box 
and fitted with a 4 CP. ruby 
bulb if desired. This should be 
wired direct to the plug circuit as 
shown. It will be an additional con- 
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The heater is com- 
posed of a sheet of 
thick, stiff asbestos 
wound with iron wire 



Jiijf aid in 
every fmseHold 
"zUusterole 

Cough, cough, cough. 
How it racks little Dorothy 
and passes on to mother and 
grandma and holds a croup 
danger for all the little ones! 

Hurry, there, with the 
Musterole, that pure, white 
ointment that is better than 
a mustard plaster — and it 
will not bring a blister. 
Massage it gently over the 

chest and neck. Feel the tingle, 
then the cool delightfulness as 
Musterole searches down. It will 
penetrate, never fear. It will rout 
that old congestion clear away. 

Musterole is a pure, white oint- 
ment made from oil of mustard 
and a few home simples! Muster- 
ole searches in under the skin 
down to the heart of the conges- 
tion. There it generates a peculiar 
congestion -dispersing heat. Yet 
this beat will not blister. On 
the contrary you feel a relieving 
sense of delightful coolness. Rub 
Musterole over the spot. And 
you get relief while you use it; 
for Musterole results usually fol- 
low immediately. 

On no account fail to have a 
jar of Musterole handy. For 
coughs and colds and even the 
congestions of rheumatism or 
lumbago Musterole is wonderful. 
Many doctors and nurses recommend 
Musterole. 

30c and 60c jars — ^$2.50 hospital size. 
The Musterole Co. , Cleveland, Ohio 
BEtTER THAN A MUSTARD PUSTER 





1 0 Cents a Day Pays 

for This Symphonola 

Pi.y. all records. Vict*>r, Columhi., Edison. Pmhe, Uttl. Wonder 
Km«.r.im. Take a y.»r lo p&y, .ft«r SU d.ya' trin). Comp.ro it. 
ton. for rI«.nM«i. volume, with nxjre co«tly Instrtimenu. Retam 
■E our expense it it fsils to mske .00.!. Ask toilsv for 'he 

BMUtiCully IlluatratnTSymphonoU Book FREE 
Show, this and other Symphonola styles sold on easy payinenta. 

Symphonola Records S;„°"pSUr "c'ieS%o'£!3;i.."T.'ii 

toQsd dime records. Playable on any I'&unocrapn. 

it^^tfUSX CC(^ Desk SPSM 420. Buffalo, N.Y 



100,000 In Use 

Vor Personal Dvak or 
General Office 

! It check n merttAli-Blc^ilAtiona, 
Buy thriuirn your ^fiiti.n -r. 
ritef or ll>.dax frial OUe r 

P. E. flsneher. A. 1. H. Co. 

* i Ihiftnr St., Ufw Vorlc 
Canadian Agency 
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venience and can be turned on and off 
at will as desired. 

" Set the tray of solution in the 
opening adapted to its size and turn 
on the current at the plug. Then 
throw the switch on the first point 
and let the wire warm up. If not 
hot enough, throw the switch to the 
second point and to the third if found 




The wiring diagram shows how each 
wire is connected clearly and you 
should have no trouble in connecting 
each one to its designated point 

necessary. The temperature can 
be easily regulated by these three 
points of contact as the different 
lengths of %vire through which the cur- 
rent flows will generate different de- 
grees of heat. 

The solution will gradually take 
on the temperature generated by 
the heater which can be watched 
by the thermometer. The average 
temperature of solutions should be 
around 65 to 70 degrees ; not 
over. — L. B. RoBBiNS. 

How to Use Emery Cloth in 
Inaccessible Places 

ONE of the most aggravating jobs ia 
the finishing of narrow depres- 
sions in castings of woodwork, where 
accuracy and neatness are required. 

The difficul- 
ties ordinarily 
encountered in 
such work, 
however, are 
easily overcome 
by using the 
very simple 
method shown 
in the illustra- 
tion. 

This merely 
consists of grip- 
ping the emery 
cloth or sand- 
paper with the 
rubber-tipped 
end of an ordi- 
nary lead pen- 
cil and so work- 
ing the abra- 
sive. The most 
convenient way is to tear off a narrow 
strip of the abrasive and to feed it 
under the pencil as a portion is 
worn. 

The friction of the rubber against 
the free side of the cloth is so much 
greater than the friction between the 
abrasive and the wood or metal that 
the latter can be worked easily without 
slipping. The pencil permits a con- 
venient handhold, and on account of 
the concentration of pressure on a 
small area the job is done quickly and 
thoroughly. — HENRY Simon. 




The sandpaper, under 
pressure of the pencil, 
smooths out uneven 
surfaces and comers 




NOWING how is the thing that 

puts the big pay in the pay-envelope. 
It's the thing that lifts men out of a 
poor-paying job into a man's size job with a man's 
size pay. The man with (lie 'know liow' under his 
hat always wins out. No matter what kind of work you are doing, or what you expect to 
do — you can learn more about that work and get more money for doing it. You don't 
have to go to school. Neither do you take any special training. One of these home 
Study courses in book form will give you all the 'know how' you need. ,. 

Some of the world's greatest experts prepared these books just to help 

ambitious men get ahead. They are written in plain, good old U. S. language that any- 
one can understand. No puzzling technical terms. Everything is explained. Thousands 
of pictures, plans, blueprints, diagrams, etc., in each set. Over 100,000 sets have 

been sold. Pick out a set in line with your ambition 
and send the FREE TRIAL 
coupon that brings the 
^ bookswithout your 
sending any money 
in advance. 

This picture 
shows the 
automobile 
Engineering 
Books. 6 vol> 
umes closed 
and 1 open. 
Bindings will 
last a lifetime. 



Pay - Raising 
Books 

Select from This List 
for FREE USE in 
Your Own Home 



Automohlle Enftlneerinii, 

fi vol.. 2iinn iMB<!«. 2100 pic- 
tures. Was $30.00 Now $21.80 

Carpentr.v and Contract- 
ing. voiuiiK^. 21H.S pitges. 
1000 pictures. Waa $2J.0U 
Xow 



civil EnglneerlnH, 0 vol., 
3!)00 pagoa. ;iO<)0 pictures. 
Was 845 IK) Xow 

Fire Prevention and In- 
surance, 4 voL.I.'ioO pages, 
iiOO pli turM. Was S20.00. 
Xow 

Electrical Enitlneerlng. K 

vol.. :isoi) iMKv, mmo pic- 
tures. Whs $40,(K). . . .Xow 

Machine Shop Practice, tt 

vol.. 2300 pagei, 2.500 pic- 
tures. VVasSfOOO .Now 

Steam and Gas Engineer- 
ing. 7 vol.. 3300 nagca. 2SIM) 
pictures. Was $;{o.OO. .Xow 

Law and Practice (with read- 
ing course. 13 vol., 0(X)0 
pages, llluslraled. Was 
S72.ao Xow 

Telephony andTelegraphy, 
4 vol., 172s iNigea. 2000 pic- 
tures. WasS20.00 Now 

Sanitation. Heating and 
Ventilating, 4 vol., 1454 
pages. 140f> pictures. Was 
S20.00 Xow 

Drawing, 4 vol., 157S pages, 
1000 pictures, blueprints, 
etc. Was S20.(H) Xow 

Accountancy and Busi- 
ness Management, 7 vol., 
3000 piige-i. 2001) pictures 

Was saa.oo ■ ■ 



19.80 
29.80 

15.S0 
20.80 
19.80 
21.80 

>44.S0 
14.80 

14.80 
14.80 



Xow 24.80 



^PFPIAI With each set 
•J*^ of these books 
goes a one-year membership in 
our society. This entitles you to 
consult our engineers and ex- 
perts on any subject connected 
with your work FREE. This 
membership usually sells for $12. 




FREE Examination 



Don't send one penny. Just fill out the coupon and 
mail it. This will bring any set you select (the whole 
set, not a sample) by express collect. The books will 
be yours to use as you please for an entire week. You 
be the judge and decide whether or not they will do 
for you what they have done for thousands of other 
men. If you don't think they will help you, send them 
back at our expense and you won't owe us anything. 

Cfl Ct^ntv. $2.80 within one week if you 

1 • ^^^P books and send us $2 each 
Si iV^ eek! ^onth (for Law, $3) until the special 
* reduced price is paid. This amounts 
to about 7c a day. Mail the coupon NOW. You'll be 
mighty glad you did when pay day comes 'round. 

American Technical Society, Dept. X-204, Chicago 

^^merican Tecbniul Society, Dept. X-204, CUcago, U.S.A^ 

■ Please send me set of I 

I for 7 DAYS' examination, shipping charges collect. I will | 
examine the bix)ks thorouRhly and, if satisfied, will send J2.80 | 

(within 7 days and $2.00 each month (Law $3.00) until I have ■ 
paid the special price of $ If I decide not to keep the I 

I books, I will return them within one week, at your expense. | 



Name. 



Address . 



Reference , 



:::::::::::::::::z::::i 

Please lilt out all lines. | 



125 



Popular Science MoniMy 




5,000 Mom Miles 

To Old Tires 



stations Needed Everywhere 

You know what 4,000 to 5,000 additional tire mileage 
means to motorists. Haywood's Tire Surgery is a 
new tire repair method that gives new life and thou- 
sands of miles of adcMtionaIser\'ice to tires which before would 
be thrown in the junk pile. Tliinl< of what this means, miin. as 
a money making opportunity. Think of the business that is 
going begging to pay you big money if you're ready to act. 

^ ^..nm^SP/' Is a 

Wonderful Business 

Easy to Learn — No Experience Necessary 

Uncountable millions of tires are cut. torn, gashed and bruised, 
broken down, worn out, yet w iih the HLiywood method of tire 
surgery nil these tires, no matter how far gone, can be put back 
into service. Every town, every hamlet, every city needs 
Haywood Tire Surgeons, and it's that we are offering you — 
a business of your own— a business that is already making 
hundreds of men rich and so will make you. 
YOU CAN LEARN IN A WEEK. Walk right into $2500 to 
$4000 a year— be independent in business for your- 
self. Let us send you all the facts. 

Mail Coupon — Get My Free Book 





Just putyournameand address on the coupon be- 
low, send it to me by return mail, and I'll send you 
without obligation full particulars of this money 



Earns $800 Month 

This Is 

E.T. 
Biichmann 




myself solely to rr-IniiUI- 
ir^of Tires by llaywuud 
Method." 

$3,530.00 Home Paid For 

John W. Dlair, Toledo, 
Ohio, says: "When I 
started three years ago, I 
hsd just $30.00 left after 
piying tor my outfit. I 
now have a 86. 500.00 
h _iir.e paid for, Sl.flOO.OO 
in one bank, and de- 
r^'sils in several others." 



making opportunity. My Free Book explains 
everything. Tells now to start business with very li: 



money. Now you can eafiily a: d quickly Iftirn all about tiiva and my 
method of Tiro Surtrfry. It will tell you how to handle everydetail of 
the business. In fact, now tosuccocd and mnko money. Don't wait. 



Writa mo today. Tho postarre for A stamp or post card will prove 
the best investment you ever made. 

M. HAYWOOD. Pnslftant 

HAYWOOD TIRE & EQUIPMENT COMPANY 

•as CAPITAL AVENUE INDIANAPOUS, INDUUM 



T a • d a V F a r 'mmmmMmm 



M. NAYWOO D, Prssldent 

HftVWOOD TIRE & EQUIPMENT COMPANY 

Capitol Avenu«, Indianapolis, Indiana 

Dear Sir:— Send me quick, without obligation, full particulars of Tire Surgery 



Addreas . 




SrMPLE WIRELESS TELEPHONES AND HOW TO 
MAKE THEM. An elemental b<M)k un the prliicipU's. coii- 
fltruftlon ami lusc of an arc system of wln-Ii-!*.'* tolophony. 
IUustrat<^:l. Pric«, poatpaid, 25 cents. 

POPULAR SCIENCE MONTHLY 
225 West 39th Street New York 




"Lighting Fixtures" 

Ready to hang. 
Direct from munufacturers. 
Completely wired including glass- 
ware. 

Send for new No. 18 catalogue. 
ERIE FIXTURE SUPPLY CO. 
DMk A. Erl«, Pa. 




ONE PIECE 



On market 5 years. 
> 1.000,000a month. 
t Beware imitations. 
•NO-LEAK-O" 
Pilenled Tnilc Matli Ret. 

NO-LEAK-O Piston Ring Co., Baltimore, Md. 



V HOW TO MAKE WIRELESS INSTRUMENTS. A little 
boob lha! fully df.'«TllK-« the cnnstruetliin of simrk wlrvles-s 
liwtrumenis and apiKiratus. JuMt t he thlni; for the amateur. 
lUustniteil. Price. poBtpttid, 25 cent*. 

POPULAR SCIENCE MONTHLY 
2 25 We»t 3»th Street New York 

AMAZING PROFITS 

\§ In Hares and Cavies 

J|jf We pay $7.00 to $ 13.50 a pairf or Hares 
S^^^^^ ?1 .50 to $2.00 a pairf or Cavics, 

Ct^^^^^^ and Express Chargrs. SVelurnish 
vH^^^^^ lar^< St and finest guaranteed high 
.^P *^MBK^fTr;i.li - stock and buy all you raise. 
^B^^B* /'Vr - lUustrated Booklet and Contract. 

UNITED FOOD & FUR ASSOCIATION 
329 W.48tliSt.. Di pl. 1, New York 



You Can iSa ve 0 O 

Bv r-povcritiK your old 
auto top f.umo >oui»>eI(. 
Wa inaltf Ihom rccoveni to 
fit all iiutkes nnd iikxIcIb of 
Ran. Anv person iltat can 
drive a oar can put it on. 

W« (urniat) initriioiiona. H<>n( nnil qtiB't«rit .owctJ toeath«r with 
r(?arc'irtAin. fAHtpnen. wulta and Ucki. All complete, Gtvs Ot 
thanartiD, yp*r ami mcKlel number of your emr ant) we will send foa 
our catalogue witfa SMmpieti and qoota goa axact price. 
LIBERTY TOP & TIRE CO.. Dept. E8. Cincinnati. O. 




t Parcilt PottPaU^ 

tia't«rit I 




ARMS OF STEEL 

rTlic Barker Power Grip will (Ihuble and trtblc tlie Hlrcngth In your 
tlnK<Ts, handrt. wrljila uikI forearms In a remarkably Hhiirl tlmo. The 
Power Cirlp Is of special value to and blfihly recommended by IJoctora 
of Uental Surgery. I'lauLsta, Telegraph <JiK.Talor3 and Typewriters A 
Btrons kHp Is a<lmlre<l more than anv other feat of Btrennf n. In fact. It 
baa sjived many a person's life. In ea.ses of emergency. Those who suffer 
tmm cold hands or perspiring Hands will obtain great benefits by using 
the <;rlp a few minutes a day. The tfs 1 rw^cl-nflirl 
price o! the Barker Power Crip ^ -L pWSipcllU 

Prof. A. BARKER, D. C, Studio 6500; 127 W. 42nd St.. N. Y. 



Are You Interested in Boiled 
Automobiles? 



"J^OT broiled- 



boiled!" exclaimed 
the repair-shop manager. 
"Oh, I thought you said broiled," 
replied the visitor. "Even so, I think 
they would make tough eating." 

The manager gave a sigh of despair, 
and then went on to explain the 
merits of the new boiler, into which 
parts of an automobile are thrown for 
the purpose of removing the grease. 
The illustration gives a general idea of 
the construction. 

A 4-in. pipe leads into the boiler, 
and is surrounded with the water. 



(BOILER 




PIPE 



BURNERS 



An easily constructed hot-water bath for 
removing grease from automobile parta 

Inside this pipe is a gas-burner of any 
suitable make, the fiame from hich 
plays against the interior of the 
piping and raises the water to the 
boiling temperature. A good washing 
powder is sometimes added to the 
water and aids in the cleunsing. 

Parts of an automobile can be re- 
paired more effectively when clean, 
and no better method for the cleaning 
is found than simply immersing in the 
hot-water bath. A few minutes' boil- 
ing removes all particles of grease, and 
leaves a clean surface that can be 
soldered or otherwise mended. Not 
only the surfaces but the interiors of 
parts are thoroughly cleansed by thii 
boiling process. — H. C. Ridgeley. 

Assuring the Motorist of 
Properly Alined Wheels 

LINING up the wheels of an auto- 
mobile is a problem that many 
motorists do not attempt because they 
do not know how; but the following 
method is easy and accurate in every 
case. 

Set the car in an open space on an 
absolutely flat floor. Place two boxes 
on the floor, one about two feet from 
the rear right wheel. Now stretch a 

t^- ^i— -t- f— -T T^ 



r 



1^ 



Automobile wheels out of alinement 
give short tire life. Keep them prop- 
erly alined by this simple method 

string between the two boxes, being 
careful to keep the string at an even 
distance from the floor. Measure frona 
this string to the front and rear oarta 
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This drill will 
bore through the 
hardest stone 



April, mo 

of the right front and rear tires. If 
the distances are not equal, shift the 
boxes or the steering wheel until they 
are exactly so. The string will then 
be exactly parallel to the line of the 
wheels on that side. 

Then, with a second pair of boxes 
and a string, do the same thing on the 
left side, thereby obtaining another 
line. When this is accomplished, 
measure across from one line to the 
other, making sure that these two are 
equal distances from the wheels. Do 
the same at the rear. If these two 
measurements agree exactly, the 
wheels are in alinement. 



How a Drill Is Cut to Bore 
Hard Rock 

SURVEYORS in mines use aa a per- 
manent station mark a "spad" 
driven in the roof of the mine. Thii 
is a flat piece of 
metal driven 
into a wooden 
plug that has 
previously been 
driven into a 
hole bored in 
the solid rock 
of themineroof. 
They then hang 
a plumb-bob 
from the 
"spad" as a 
sight-line. 
The rock 

composition of the roof may vary from 
soft shale through several degrees of 
hardness to what is called sand-rock, 
which is the hardest rock to drill. 
Perched on a ladder with one foot and 
hanging on with the other, it is no 
easy job to take a regular hand drill 
and hammer upon it. 

The writer tried a brace and regular 
twist drill, but even that wouldn't 
bite. Several different ways of sharp- 
ening were tried out, and finally the 
way shown in the illustration was 
evolved. A high-speed twist drill 
sharpened in this way will drill almost 
any stone. By cutting its center 
away the same effect is produced as 
with the diamond drill used for remov- 
ing test plugs.— S. B. Royal. 

A Very Useful Drawing-Table 
Extension 

AN extension to a drawing-table 
L which is as simple as it is useful, 
and which, when not needed to increase 
the capacity of the table, can be 
instantly converted into a convenient 
tray for holding accessories, is shown 
in the illustration on page 128. 

The extension consists of a 12-in. 
board of a thickness corresponding to 
that of the table, and provided with 
two narrow cleats about two feet long. 
Each cleat has through its free portion 
a hole at a point close to the 

board to permit the passage of a M-m. 
stud, which is tightly screwed into the 



ThcWorld of inilustry Needs 





to start. I hiul no iin-vluiw dnifilnK 
experience \\sU\v, from niv tntliiliiK 
with you. whieh iiiw proven thnt 
wx-" needeil for ine to btTiinie u 
prori-KHlnimi dnirtMiuati." — I.au- 
renee P. Johnston. (Mr. Johnxtun 
expi'etrt to be advanced to S:i.30O 
a year In u few weeks.) 

■'Sevenil lirnm have ofTerpd mo 
S^n anU S-i'j a week to Ktart. Aa 1 
am dolnK nicely as drufrrttnan up 
here and about to receive my 
Heirond Increase Iri siilary. have 
decliled to stay. I find there arc 
hundreil.-* of openines for drafta- 
men and If 1 (jult where I um I 
could securt! another posllton in 
three hourts" time. There will bc 
a still greftter demand for Drafta- 
men." — (ieo. Murriiy, Jr. 

"I wlMb to expre&H tiiy ap- 
preciallon for your courteous 
treiitmint and sincere Interest In 
the iirogrcN* of my HludieM and for 
aiding mo. tipon completion of 
your course, to secure a very 
desirable position at 5140 a monib 
to start. I am Kcttlng on well 
an<I the chanccH for advancement 
are excellent." — A. 1.. Gasb. 

"I have accepted a Kn«d pfi^iitlon 
with a !;ir«e inanufaciurltiu; con- 
cern in rhlrat'o and winh u> thank 
you for the trainini: your School 
has given me." — Kmil I». Johnson. 

A few of our many other sue- 
ces-^ful smduati-s are: 

(i. Tangorra, 52.S0O a yejir; 
T. U. lirown. $:>.sooa year:' 
Jt. I'owkes. .5:{.7(K» a ycsir.' 



You Can Learn Quickly 
By Our Practical Method 

U you lire n person of even »vora«o nt.ilily. you can mmatcr 
this protitablo profoMLun in your opuru lime at ,\ n tr 
borne thmugh our fanmuii ' Ilomo Study i oiinus. " \oii 
cau in a nhort timo bocoino a rir»l v\am (radsinao lx»- 
cause of the fad that our trauiinit i« mc*t i li. .r. 
and praotitral.'and Iwrausc you will be Denonally 
inirtniRtMl and coached by tho I'rwriilcnt of tho 
scbool, Roy C. Claflin. whono Ximn experience 
an a draftaiiian and a tracKer ofipociaUy qtiali- 
tiofl him to Kive you thu kind of traininic ynii 
neod. \V« leach you to work from actual 
models just as you would in a drafting room, 
iiutead of merely copying from hook?. 

Draftsmeri Get $35.00 to $100.00 
a Week 

Every mechanical itiea must bo drawn out by the draftKman before 
it can bi-come a n^ality On account of the importance uf hia work, 
he ia thon'foro paid a Kood nalary and always in lino for advance- 
ment. Draftinic ia not only one of tho bMt paying profenaiona, but 
is tho ntcpping stone to bigger opportumtie*. Many men. roceiviiig 
up to S4U,0O0 a year, and over, in technical poditions, owe their 
RucccEM to their knowlotlne of Drafting an the Htartiug point. 
ttCDcral construction eumeaniett. manufKcttirers of ntaehinerj*. 
locomotives, and autoniobilen, deetgnera of toola and iip<M-ial equip- 
ment, makers of aernplnnex. Inrge engineering (Hmipanieii: In fact, 
all branuhes of industry need r)Il.\I'"T,SMKX to<lay in greater 
Dumbers and at better oalarica than ever before. 

"Columbia** Graduates are the Kind of 
Draftsmen that are Needed 

The property traine^l Dmflwmen, Bueh aM those Rrnduateil l>y tl-o 
COLUMBIA .SCHOOL OI' UltAFTIXG. are the ones who get 
tho preferred ponitiiiiiN and be«t BalBried, and are the onct who 
are inotit (jreatly in (ieinand. The MUcoeea of our atudentu demon- 
Htrnteit thix fact. Columbia gradualcN are tilling important 
positioiui in big concernn throughout the countrj*. We would 
like to nend ynii a honk of t<<ai imonialii from many of our 
hundredfl of sludenta and graduat<-« wh<>»ti present highly iwid 
ponitioHH aa Draflnnien are the rcBull of their practical train- 
ing with us. A few of theee letters arc hero reprinted. 

No Previous Training Required 

Aa our atudenta are given practical Drafting work from tba ba- 
Sinning of our courM>. they grasp thu Maentiala quickly, so that no 
previous training or drafting experience of any kind ia requirud to take up 
thia work with ua. Vou do not even need a high arhool e<iucation to learn 
Profesaionnl Drafting m taught by thi<i school and the training wo give 
you in all that is ner'ded to secure a position as Drnftstnan (Head P. John- 
Bton'a letter}. 

Drawing Outfit Furnished Students 



We furnish, withniil extra chatKe. 
students for use Ihroughnut the course, 
soon an thu courmt haa t>een paid for. 



si drawing outfit to all our 
Thia becoiiiea your property aa 



MAIL THIS 
COUPON TODAY 

Your future axireeaa 
depends ii[K>n what ynu 
do T O - U A Y . If 
you aro intereated in 
learning this interesting 
and big paying pro- 
fasaion, send the follow- 
ing coupon \VlTHt>rT 
DELAY for our Free 
catalog of particulars. 
COLUMBIA SCHOOL 
OF DRAFTING 
Dept. 1097, 
14th &T Streets, N. W.« 

Waahington. D. C. 



COLUMBIA SCHOOL OF DRAFTING 
Dept. 1097. 14th & T Streeta, N. W., 
Washington, D. C. 



Without 
jrour iltuat 



ibhgation to me. please aend mo FREE 
ited book of particulars, tetttinionials 
from Studetits, rates and liberal tcrma. 



Name . 



Streot and No.. 



City Slate. 





Complete Musical Outfits 

On Trial 



YOU may have your choice of instruments and a complete musted 
outfit for a week's free trial in your own home. Outtit inciudea 
cn=c. music mck, nil ttL-ccpsoriea, iustnictioa tKwk« etc at lactory 
prices. A tremendoaa sarlng. 

Convenient Monthly Payment* 

AfttTtriitl rt'lnrnouf fif nt our expense if vou wish. If y«u decide to buy 
VdU m:iy i);iy tin' low ilin-ct pni-.- in r-mM mi>nttit7umounta. 
Wurlitiur for t^O y^ari has meant hJijliL-st Quality. 

Send this Coupon 

We'll acnil yoq frpo sml without obtigatinn the Wur 
ltU«r icu-paud iUiiiCraU'd cAiiilug. M»ll lita cuuoo 
^ TheRuriolphWurlitzerCo. Dept. 120* 
B. 4th £1.. Ciuciunsti-d. W atja^b Ave., Chlcaru 



WURUTZEP 




Th» Rudolph WurllUtr CO. 

Dppt '-('1 
117 E. <tb fil., Cinefiin»U. Ohio 
' S. Wsiioah Ave.. Chicnico, UK 
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with itn Aw\o\^cACo(\s\ev 
and Some Old Box(*s 



A SAN FRANCISCO BOY, "j. P. 15." (name on 
request) turnctl the trick. lie? says any Auto- 
whet'l Owner can ilo the same thing whenever 
there is a parade or a big celebration in town. 

Just before one of tlie big Frisco parades, this lad 
collected up a h)t of empty wooden boxes. Then, when 
the spectators besan to line the sidewalks, to see the 
parade, he loaded his Auto-WUeel with all the boxes 
It would hold, and started throuRh the crowd. 

And, as he said, the people almost fouKht one an- 
other to buy the boxes at 25 cents each — to sit on. 

lie handled about S5 worth of his "stock" at a time, 
for he found he could fit the boxes one inside the other. 
The Auto-Wheel Coaster can carry 1000 pounds with 
ease, so he had no need to fear overloading. 

Do You Know the Story of 
Auto-Wheel Wagons? 

The Auto-Wheel Coaster and Auto-Wlieel Convert- 
ible Roadster have boyfriends all over the country, 
and in Canada. 

The Coaster is an all-around wagon for hauling and 
coasting. The Convertible Roadster is two wagons in 
one. One minute it is a box wagon. Swing the sides 
up, and you have a long, lean racer, built to suit a 
boy's own ideas. 

Auto-Wheels are sturdy wagons, easy to steer, fnst 
and smooth running, good lookinu. Roller bearings 
give real speed, and there'i a dependable brake for 
slowing down at corners. 

Auto-Wheel 
Magazine Free 

ICvery boy should st-nd 
for this interesting publi- 
».;iiion. Getonthcmailing 
M-t. Send us the names 
1 1 three Coasterdealers, 
telling which one 
handles the A u t o - 
Wheel. We send the 
magazine — also the 
Auto-Wherl Booklet — 
free. 

Organize An 
Auto-Wheel 
Coaster Club 

Write us for our 
plan of giving FREE 
^tN. caps to members of 
these clubs, and a 
special cap to the 
captain. 

The Buffalo Sled Company 

157 Schenck Street, N. Tonawanda, N. Y. 

In Canada: Preston, Ont. 




CcriainAlM 




When they equip their guns 
with the Moxira Silencer. 
It eliminates the report en 
tirely. No flinching, no recoil, no 
"nerves. "Makes target practice and 
small trim stioodne a. itsaraxiav: nastlme for the i 
whole family. J I 

IHXIM SIICNGER 

rrio« .22cbI.. IB.CIO You can attach '-t tc .iflr 
rouraeir AsK at your dtalcr'a. anil .enc 
6<! for Iri-o l..i..k of nBU-ni-hmg oIP«r 
.nces of MMiiTi yilcri'iT unfre 
Ihe Maxim Silencer Co. 
S'< Ilomr.t^ml Avo. Ilui i tortl, Ct 




WANTED— A Represcntat!\e in even; fac- 
tory in the United States. Popular Science 
Monthly- 225 West 39th Street, New York, 



table-top from the bottom. A wing- 
nut on each stud permits the extension 
to be quickly tightened or loosened. 

Such an extension is exceedingly 
useful where the capacity of a drawing- 
table must be at times increased, as in 
perspective drawing or for excep- 
tionally large work. If desired, it can 
be instantly demounted, but this will 
hardly ever be found desirable. In- 
stead, by merely unscrewing the wing- 



A5 AN ExTENSiorn- 




This extension to the drawing-table is a great 
help to the draftsman in limited quarters 

nuts a few turns, the extension may 
be converted into a wide and con- 
venient shelf for holding drawing 
instruments, pencils, pens, ink erasers, 
and other objects where they are both 
out of the way and cannot roll on the 
work. There is no obstruction in the 
path of the T-square, since even if it is 
longer than the width of the table, it 
will pass over the objects on the tray. 

On account of its construction, the 
extension when in this position is 
securely in place, the weight of the 
board itself holding the free ends of the 
cleats firmly.— Henry Simon. 

Making That Rickety Chair 
Steady Again 

THE chair with one or more legs 
that are everlastingly coming out 
is a nuisance and should not be 
tolerated. It is a common source of 
annoyance now that chairs are fre- 
quently made of 
SCAT unseasoned 
wood. Here is 
one way to re- 
pair the offend- 
ing leg. 

In the loose 
end, across the 
middle, make a 
split >^ in. deep 
or thereabouts. 
This split should 
be at right angles 
to the grain of 
the chair bottom 
into which the leg fits. Remove all 
glue, if there is any, from the chair- 
bottom hole. 

Next, get a good piece of walnut or 
some other hard wood, and cut out a 
wedge 1-2 in- long as thick as the 
looseness of the offending leg requires. 
Insert this wedge tightly into the split. 
If the leg is very loose, daub a little 
glue about the leg end. 

With the wedge Inserted in the split, 
place the leg end in the bottom hole, 
and with a hammer drive it back to 
its original position. As the driving 
process is- continued, the wedge enters 
into the leg end. The result is a leg 
end which fills its hole tightly and 
never comes out. — John T. Bartlett. 
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An easy and efficient 
way to mend a chair leg 
that falls out of place 



Popular Science Monthly 

Attach this Motor 
to 

Your Boat 



New pleasures are open 
to the roan who attaches a 
Lockwood-Ash Row Boat 
Engine to his row boat. 

It saves those long, hot, 
back-braaking pulls to the 
fishing or picnic grounds 
or the camp. 

It is simple, economical 
and practical and takes 
but a few minutes to 
Install. 

Ask for our booklet 
and learn about the 
SO-day trial plan. 




Lockwood-Aili Motor 
Company 

nii Jackisn Street 
JackMB, Mick. 
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Btiild Your Own 

PHONOGRAPH 



It's Easy With Our Help 



Int^rcHTinJ! work— 



Get Our FREE 
Blue Print 
OFFER 



mven inauy di.tllar.% 

Huii your ideals — savea uv r halt. I'loya 
any rppord. Our <;ui«tonierfl alwa>-s 
■iiK-rewl lio.:auMo our systom t« slniple- 
No sp4<c-iiil i>kill ncK-eMsry. We tutn sb romplete, plain pluC 
attd dine ram It— III (it ont. (one arms, cane material, ttverythioc 
rtMuirpd and full inilructions. Charles F. Manrkc. Wanhin^ 
ton, nnyn: — Uereivod the outfit and am w^l plcaiicd. Iluitt 
ont) machine for myself and 
took nil order for one for $ 1 
1 have mine done. It hjL.- 
wondcrfut tone. 

Make Moaey Buildug Pfaonagrapb 

A'k fiir irur SuTF'Firr l'ta'\ 
:in<l yrrP !il>*t I'rin OfTfr. 

We have started manv 
othrr.:. Wo can atart yov 
['lorsnnt. work. N. .P. 
AdaiiiH. Viiohicaii. ways; — 
"Just sold ii.y phonoxrapli, 
which I Ixiilt from your 
plans ar>d parts at nearly 
%Hh} pm it.' 
We are the old reliable 
bouse oriscinators of the 
home buildinc idea. 
[iet our propoftition. 
W nto today. ' 
Choraletin Phonograph O. 
406 ninnUno Rldn . F kh ri 



SAVE 
OVER 
HALF 




CANOES 
Safest to Use^ 



f The -* Tumble Home " of i 
'Keuiiebec makt;8 it so — this feat^ ^ 
|Urt} is illustrated here — the dottedt 
iliiie beiug The Tumble Uume of* 
Jtlie ordinary canoe — the black or* 
•:>utiiide line that of the Kennebec j 
* Fullest particulars with illus-^' 
\ trations of all our rowlels # 
^\ given in our lt>20 book, 
sent pojitpaid. 



29B. B. Squ:ire, Waterville, Maine. 



SAVE 257o to 607o 



Camorad and lenses of rvery description. cSquc. 
to n«'w. Save money. W rite now tor 

FrM Bargain Book and Catalog 
liittiiiir hundreds of moncy-wivms barRBins 
sluihllr us.-d nnd new cnmrraa and eunrlles 
All Koods sold on 10 flays Fro* Trial, uoney 
T)ni;k If not satisfieti. Vou tskr no chancM 
ili nlinic with Us. We )inv.- t>pvn in lh» photo, 
ttirikphic business ovcr Ki y<*ars. Write now- 

CENTRAL CAMERA CO. 
Dept. 64. 124 Wabash Ave., CHICAGO 

$5000 IN SCHOLARSHIPS 

Entries Close April J, 1920 

If yriii want to cornpoto for otic of Populnr Polenct 
Monthly's S'>0(> Srhnlnrships ask your sThocl principal tc 
(4pn(l In your niinic on or bffore April 1. 1020. Full con- 
ditions were published in the Frbruarj' i»siie 

SchiUrstilp CMBlttii, Papular Sclinci Hiithly, 22SW. 39th SL. I 
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Wd olvwn Cancel 

An "Old Town Canoe" will 
jump at the thrust, or glide 
at the dip of a paddle. Floats 
light as a fleck of foam, but 
every "Old Town" has the 
built-in strength and sturdi- 
ness to withstand many years 
of rugged service. For the 
youngsters, buy the "Sponson 
Model" the canoe that's safer 
than a row boat. Write for 
catalog. 3000 canoes in stock. 
$67 up from dealer or factory. 

OLD TOWN CANOE COMPANY 

1994 Main Street 
Old Town, Maine, U. S, A. 




^Send for This Book 
of Model Aeroplanes | 

Tells how you can build and fly accuratp. roduced- 
scale Models of real Aeroplaiiej*: Dt: HAVILLAND 
Battle Plane, and others. You can build one 

easily. Send 10c in stamps \o\V uritl (jet this 
4S-paiie book. PIniiH for Model 
Aproi>lnn<'«— N(-4. 50c: DE 
HAVILLAXD Battle Plane. Cur. 
tisa Military Tractor. Blerlot 
Monoplane. N'leiiport Monoplane, 
Taube Monoplane, 35c each: Cecil 
PeoH Champion Racer. 2,'ic. 
Sriid fur Finn* or liook r«<ta>-. 

IDEAL AEROPLANE 
& SUPPLY COMPANY 

Making Model Aeroplamt 

Since 1011 
Cor. Ilwuston uml Wutiater Sta. 
New York 



Novi ^orfstnen 

^ . 1 <f*«i_ - -r* r 




THIS book.'TheDaysof 
Real Sport, "iUnstrat- 

cd by Bri^s, the cartoonist and 

containing a red p, — ^ 

blooded story cl 
boyhood fishin}^ 
days.willbesent 

FREE to every sportsman. 
Learn of the pleasure, excitement 
and thrills which bait castingangling 
gives — enjoyment you can have. 
No sitting still waiting for them to 
bite. Book shows fuUline of Soott 
Bend Tackle. Sent FREE. 

SOUTH BEND BAIT CO 
14586 Hifih St, S.iii:li H.ud, Iiid 
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HAVE YOU A SAW AND HAMMER? 




Then Make 
Horses and 
Money 



Send 50 cents 
for this simple 
cut-out. What 
you can't sell 
yourself we 
guarantee to 
buv. 



KELBO TOY COMPANY 

Cor. I2l>t St. and Aihtand Ave. Richmond Hill. L. I. 




By varying the posi- 
tion of this triangle, 
any angle that is a 
multiple of fifteen de- 
grees may be drawn 



WANTED — A RppreseiitJitlvp In evpry fart^iry In thp Unltefl 
StnteH. Popt7LAR SnrNCE Monthly. 225 West 39tli 
street. New York. 



A Two-in-One Triangle 
for Draftsmen 

IN making a mechanical drawing, 
both the thirty- and the forty-five- 
degree triangle are usually employed. 
A single triangle, however, if shaped 
like the one in 
the illustration, 
may be used to 
lay out any 
angles that are 
multiples of 
fifteen degrees. 

The position 
of the triangle 
in the upper 
part of the fig- 
ure is conve- 
nient for draw- 
ing lines mak- 
ing angles for 
which the 
thirty-degree- 
triangle is ordi- 
narily made 
use of. The forty-five-degree angles 
may be laid oflF with the triangle in 
the position shown in the lower 
figure. 

By laying off a fifteen-degree line 
and placing the edge of the triangle 
upon it, a seventy-five-degree angle 
may be made with ease, and other 
combinations will occur to the reader. 
If desired, the interior of the triangle 
may be cut out in such a way that the 
seventy-five-degree angle may be laid 
off at once without shifting. 

Some draftsmen like the two-in-one 
triangle and do excellent work with it, 
while others are so accustomed to 
using the two triangles that any change 
would be entirely out of the question. 
Everyone has his pet habit, if he is 
aware of it. — H. C. RiDGELEY. 

You Can't Lose This 
Rubber Stamp 

RUBBER stamps have an annoying 
. way of hiding themselves when 
wanted, and on 
the small desk 
where papers 
pile up it takes a 
lot of time to 
locate them. 

In an office 
where a certain 
stamp is con- 
stantly used this 
method of keep- 
ing it always 
within reach was 
adopted. A 
number of rub- 
ber bands were 
knotted to- 
gether, to form 
an elastic cord 
long enough to 
permit the stamp 
to be easily pulled down to the 
work required. When released the 
stamp returns to its original posi- 
tion. — James M. Kane. 




Suspend your pet 
rubber stamp by 
elastics above 
your desk-top 




Because They 
Know How 
to SeU 



Why Don't You Enter 
This Big -Pay Field? 

Look at tlie tour pictures above. Tlicy arc men who 
"Stepped out of small, pay jobs into big money po^itiona 
in the sellinR end of business- None of them had ever 
<:iUl a dime's worth of goods before. Yet thi-y quickly 
bfcame Star Salesmen and their earnings avt-raire over 
S7.,<.S2 a year! They owe their amazing success to the 
National Salesmen's Training Association, an orKani- 
zation of top-notch Kilesmen and Kile^ inanauers that 
has shown thousands of men how to win big success and 
financial independence in tlie selling game. Let their 
success be yours! Open your e^'cs to the splendid op- 
IH>rtunitiet of the wonderful, fascinating pioiession of 
Salesmanship. Salesmen lop them all in making 
money. Get into this great fiehl where jobs are ten to 
one as compared to others and tlie i)a>' many times 
greater. 

Earn $2,500 to $10,000 

AU Why be satisfied with le>:^ when you 

WA9P can so easily learn the secr-'ts of suc- 
■ cessful selling and tit yourself for 

splendid succe.*is in this wonderfully fascinating pro- 
fession? Let salesmanship do for you what it has 
done for others. The Na^tional Salesmen's Training 
.Association will train you. in just a small part of yoiir 
spare time at home, to become a Star Salesman, and it 
ttill help you to secure a position just as soon as you 
are ready. Vou can go on the road, travel an>'wheTC, 
stay at the finest hotels, and have all your expenses 
paid, or you can stay in your own city as a salesman. 
Do not miss this wonderful opiwrtuniiy to make from 
three to ten times your present earning:*! 

Free Proof That We Can 
Make you A Star Salesman 
And Help You Land A Job 

All we ask any intelligent, ambitious matt to do is to 
send us his name. Just mail the coupi)n or a post- 
card. We want to prove to you that we *.an make 
ynu a Star Salesman — that we can qualify you for a 
position in the ranks of men who are earning S2.500 to 
SlO.fKX) a year and more- This costs yoM nothing. 

The coupon below will bring you "A Knight of the 
(irip." our wonderful big Book on Salesmanship. It 
will show you how thousands of men from all walks of 
life have, through N. S. T. A. training, mastered the 
secrets that only Star Siilesinen know, gone out and 
earnei salaries many times greater than they ever re- 
ceived before. Twelve years of success are behind this 
marvelous organization famed for its record in training 
men to se!l. If you really want to get ahead — want to 
eiirn big money instead of Wages, don't delay another 
flay in getting this free proof. Don't wait another 
minute. Write NOW. Address 

National Salesmen's Training Association 

Dept. 15-D. 
Monadnock Building, Chicago, U.S.A. 

National Salesmen's Training .Aspt>ciatioi:. 

Dept. 15-D. Monadnock Bldg.. Chit :ii;o. I'. S. A. 
With no obligation on my part, please semi me full 
information about the N. S. T. A. Training and Em- 
ployment Serx'ice. -Also a list showing line:* of business 
with openings for salesmen. 

Name • 

Street 

City State 




Electricity 

Learn at Home 

There is a wonderful opportu- 
nity right now for young men who 
like electricity. If you are ambi- 
tious and will train yourself in 
spare time you can step into a good 
position and get experience that 
will give you a real start toward 
success in life. Good salaries are 
oflered with rapid promotion. 

For 28 years the International 
Correspondence Schools have 
been training young men for suc- 
cess in electricity and over 200 
other subjects. They will help you 
prepare right at home for a position 
in the line of electrical work you 
like best— or in any other work that 
appeals to you. Thousands of men, 
through I. C. S. training, have 
stepped into fine jobs, but never 
were opportunities so great as now. 

Let the I. C. S. help you. Choose the 
work you like best in the coupon below, 
then mark and mail it today. This doesn't 
obligate you in the least, and it will bring 
you information that may start you on a 
successful career. This is your chance. 
Don't let it slip by. Mark and mail 
this coupon now. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7673, SCRANTON. PA. 

Explain, without ohllsatinK me. how I can qualify for tha 
position, or In the subject, belore which 1 mark X. 
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KLRCTRICAL £\(jl»EER 
Electiician 
Eleciric \Virifi(f 
Electric LightinK 
Electric Car RunninR 
Heavy Elcciric Traction 
Electrical Draftsman 
Flpctrlc Ma<-hln« UviifHer 
Telejrraph Expert 
Practical 'Iflephony 
MEnUMrAl. K.MilNKF.R 
Mechanical Dralismati 
Ship Draftsman 
Machine Shop Practice 
Toolmaker 
Gas Engineer 
CIVIL ENC.INEER 
Surveying and Mapplnic 
HI!iiE KOKKM V UU£AU'U 
ARCHITECT 
iri^hlt<-Mural ilrartaanka 
Pl.rHRIKflAMi IIEATIfUti 
Sheet Metal Worker 
Navieaior 



arnFMir*!, ENfilSEFR 
SALESMANSHIP 
ADVERTISING MAN 
Window Trimmer 
Show Card Writer 
Outdoor Siun Painter 
RAILR OADER 
ILLUSTRATOR 
DESIGNER 

Private Secretary 
MOOKKEKPER 
Slrnographpr and Trplit 
Cert, Pub. Accountant 
Traffic ManaKemeoi 
Commercial Law 
GOOD ENGLISH 
STtTIONAltr EN<ii.\eER 
CIVIL SERVICE 
Railway Mail Clerk 
TeitlJo OTcrav^r or Sapt. 

AHKir — — ■ ' 
Puuii 

lomobllea 



( I'l/iritK ri Kpaabh 
r.rKalaliiK fl Eraaob 
aobll«a nj Ilallaa 



Mime. 



Present 

Occupation. 



Sti^l 
And No.. 
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Immortalizing Baby's First Shoes 

By Samuel Wein 



A MOTHER who couldn't bear to 
throw away her baby'.s first 
shoes called upon a number of electro- 
platers to see whether she could have 
a metallic coat applied to the .shoes. 
Her idea was to preserve them and at 
the same time make them ornamental. 

Leather is a non-conductor of elec- 
tricity and it was 
for this reason that 
electroplaters 
thought the work 
impossible. How- 
ever, one enterpris- 
ing young man 
accepted the com.- 
mission and suc- 
cessfully carried it 
out. A new field 
for the electro- 
plater was thus 
opened, and today 
there are a number 
of large concerns 
that specialize in 
this particular kind 
of work. 

There are five 
successive steps in 
plating the shoes: drying; water- and 
acid-proofing the shoes; making the 
shoes conductive to the current; 
copper-plating; finishing, as buffing or 
polishing, and lacquering. 

The drying can be done either in the 
air or in a chamber of hot air. 

The first operation is to make the 
shoes absolutely water- and acid- 
proof. Unless this is done, the solu- 
tions will penetrate and destroy the 
leather, thus spoiling the whole opera- 
tion. First dip the shoes for about 
thirty minutes in a hot composition 
made up of 8 oz. beeswax, 2 lbs. paraffin 
and 5 oz. rosin. 

Upon removing the shoes, you will 
find that they are coated with a thin 
film. This is allowed to cool. 

The next operation is to give the 
shoes a thin coat of shellac and allow 
them to dry in the air for about three 
hours. When 
thoroughly dry 
give them two 
coats of the fol- 
lowing mixture : 
3 oz. copper-plat- 
ing bronze pow- 
der, j 2 pint lacquer 
and 3 i pint amyl 
acetate. 

After the shoes 
have been care- 
fully and thor- 
oughly coated 
place them again 
in the air to dry. 
This usually takes 
from five to six 
hours. They are 
then ready to be 
copper- plated. 
Before the shoes 
go into the plating 

i.'id 




Here are the completed shoes encased 
forever in a thin film of brilliant metal 



solution, great care must be exercised 
not to handle them roughly, for even 
finger-prints prevent the correct depo- 
sition of metals. 

Now secure a 2J^-gallon porcelain 
crock or glass jar, and pour in the fol- 
lowing solution: 2 lbs. copper sulphate, 
2 gals, water, and 6 oz. sulphuric acid. 

Upon this crock 
place two brass or 
copper rods and 
connect them with 
the source of cur- 
rent. From one of 
the rods suspend 
one shoe in the so- 
lution, and on the 
other rod hang a 
piece of sheet cop- 
per about 6 in. 
square and in. 
thick. The rod 
that holds the shoe 
acts as the cathode 
and the piece of 
sheet copper as the 
anode. 

The source of cur- 
rent employed may 
be from batteries, and their amperage 
must be in the neighborhood of six or 
eight to the square foot of surface to 
be plated. The potential should be 
about one volt. Leave the shoe in 
this solution for about twenty-four 
hours, when a coat of 1/64 in. copper 
will be smoothly deposited upon them. 
Allow it to dry and then buff or polish it. 

Some people prefer a different metal 
from copper. Brass is very attractive. 
Here is the formula for brass used by 
the writer: 6 oz. copper cyanide; 9 
oz. zinc cyanide; 3 oz. hypo; 3 oz. 
sodium phosphate; 1 gal. water. 

Brass-plating is done on the copper 
and requires about one hour. 

When the plating is finished and 
polished, it may be lacquered all over, 
to prevent the metal from tarnishing. 
The shoes may be polished from time 
to time with an ordinary metal polish. 




Every mother cherishes baby's first shoes. 
Here's a way to preserve them in metal 
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You Can Play Those Jazzy Song Hits Without 
Knowing One Note From the Other 

No — not by the do-re-mi method. Not by the old tiresome 
method of notes and scales and arpeggios. Not at the great 
expense of years of fruitless study. 

There's a new way — the simplest, quickest, most interesting 
method of learning to play the piano that you ever heard of. It 
makes it easy to play a song by ear after hearing it a couple of times. 

You Can Learn to Play in 3 Months 

You can learn at home, during your spare time. It will not 
retjuire long hours of study and practising. It is not expensive. 

Our amazing new course, de\eloped just a year ago, has taught 
hundreds of men anrl women how easy Jazz music is to play. 

Many of these could not [)lay at all when they began our course. 
To-day they can reel ofT the latest, snappiest jazz music by car. 

It's the New Method That Makes It Possible 

For instance, when you receise the course by mail, you'll be 
surprised to find how easy it is to understand. It just comes 
natural to you to pick out pieces on the piano as we teach you. 

And you make progress from the ver\' start. The lessons will show 
you some real little tricks of playing. Our students, after finishing 
the full course are able to play anything they hear. All by car. 

The person who can play jazz to-da>- is popular in an\- crowd. 
His talent gives life to any party. 

And, if he develops that talent as we teach him to develop it, the oppor- 
tunities for profit are splendid. The -Stage is open to those who can play the 
piano as the Niagara method teaches. 

It may be hard to believe. You may doubt, na others have, our al)ility to 
teach you by mail fin one-tenth the time and at one-tenth of the usual cost) what 
most music teachers cannot teach you by personal instruction. 

But if you'll let us send you our literature, you'll find some proofs that will 
surprise you. Just write for our FREE Booklet and sec. 

NIAGARA SCHOOL OF MUSIC 



Dept. A-3 



Niagara Falls, N. Y. 




NIAGARA SCHOOL OF MUSIC, 

Dept. A-3, Niagara Falls, N. Y. 

COUPON \ '''.'^^^^1^**^"'' '"^ ^"""^ FREE Booklet describing your method of 

Name 

.Address City 
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Electron Relays as Amplifiers and Oscillators 

By H. J. van der Bijl, M. A., Ph. D. 



Fig. 1 . A typical 
hook-up for using 
a vacuum tube 
as an amplifier 



AS an amplifier an electron relay 
J-\ supplies a great need. As an 
oscillation generator it is no less 
valuable. Only ten years ago the 
problem of the production of high- 
frequency continuous oscillations was 
one of the most important and difficult 
problems in the radio art. This was 
specially true of oscillations of moder- 
ate power produced at high efficiency. 

There was then in existence the 
Poulsen arc ; afterward came the 
Goldschmidt and Alexanderson gen- 
erators. These devices are used com- 
mercially for the transmission of radio 
and telegraphic messages, and have 
been successful over long distances. 
Large amounts of power are needed, 
however. When compared with the 
thermionic vacuum tube, we find that 
the arcs and generators lack certain 
advantages that the vacuum tube 
possesses and that place the tube in a 
different class. 

It is true 
that at the 
present time a 
single vacuum 
tube does not 
handle very 
large amounts 
of power. This 
does not, of 
course, mean 
that it will 
always be lim- 
ited to short- 
distance trans- 
mission. As a 
matter of fact, 
it will be recalled 
American 




Fig. 3. How the plate 
circuit current at con- 
stant voltage is altered 
by changing the voltage 
applied to the grid circuit 



that in 1915 the 
Telephone and Telegraph 
Company and Western Electric Com- 
pany transmitted speech by radio from 
Arlington to Paris and Honolulu, a 



distance in the latter case of five 
thousand miles, and this was done 
with the thermionic vacuum tube. 
Once experiment has indicated the 




Fig. 2. Showing 
how the current 
depends upon the ^ 
plate voltage 
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A vacuum-tube amplifier set of German war- 
time manufacture, captured by the French 



A small Poulsen arc generator 

way, commercial applications are sure 
to follow. The use of the vacuum 
tube as an oscillation generator for the 
transmission of speech over several 
hundred miles is already a commercial 
possibility. 

Whatever the amount of power that 
the tube is made to produce in the 
form of alternating current, the prin- 
ciple of operation is the same. One 
advantage of this type of oscillation 
generator is high efficiency. Another 
is that it can be made to produce 
oscillations varying over a considerable 
range of frequency. This varying can 
be adjusted almost instantly, and the 
power output controlled with the 
expenditure of hardly any energy. 

Oscillations from Direct Current 



In order to understand how the tube 
can be made to produce oscillations 
from direct current, it is necessary 
first to look into its service as an 
amplifier. It is the amplifying prop- 
erty of the tube that makes it a 
valuable device. The electron cur- 
rent flowing through the tube from 
filament to plate can be controlled 
by varying the potential on the grid, 
and to vary this potential only a very 
small amount of energy is necessary, 
although the variation of energy in 
the output or plate circuit can be 
very large. This is its amplifying 
property and it is due to the grid. 

Suppose the tube be inserted in 
a circuit such as that shown in Fig. 
1. The circuit FGL, forms the 
input circuit and FLoP the output 
circuit. The coil Li of the input 
circuit forms the secondary of the 
input transformer, and is prefera- 
bly wound to have a very high im- 
pedance. The transformer in the 
output circuit is wound to have an 
impedance equal to the resistance 
of the tube. 

Currents coming in from the line 
A are amplified by the tube. By this 

132 



we mean that if the impedance of 
the line A is equal to the impedance of 
the line B, we find that the current in B 
is greater than that in A. This is how 
the tube is made to amplify telephonic 
currents on long-distance lines. 

To explain this a little more fully, 
let us consider the characteristic 
curves of the vacuum tube. The rela- 
tion between the current in the output 
circuit FPLo and the potentials applied 
to the grid G and the plate P with 
respect to the negative end of the fila- 
ment F is given by the equati^^n 



where 



1 = A(K„ + J*E.)" 

E 

E„ is the potential differeuce between the 

filament and the i late 
E, the potential difference between lila- 
ment and grid. 



Suppose that in this equation be 
made equal to zero; that is, let the 
grid be connected directly to the 
negative end of the filament. Then 
the relation between the current I and 
potential Ep on the plate can be given 
by a curve like that shown in Fig. 2. 

It will be noticed that, as the plate 
potential is increased, the current at 
first increases more and more rapidly, 
but finally becomes independent of 
any further 
increase in the 
plate voltage. 
This maximum 
value to which 
the current 
rises depends on 
the temperature 
of the filament. 
If the filament 
is raised to a 
higher tempera- 
ture the current 
will increase un- 
til a higher maximum value is reached. 

If, on the other hand, we give the 
plate potential a constant value, but 
vary the potential of the grid, we get 
the curve shown in Fig. 3. It will be 
seen that when the grid potential is 
zero the electron current flowing from 
filament to plate is not zero, but has a 
value given by OF. T^iis is because 
the potential on the plate causes a field 
to act through the openings of the grid 
and so pull the electrons through the 
grid to the plate. If the poter.tial of 
the grid now be made positive, the 
current to the nlate increases '"s shown 
by the curve FG. 

If, on the other hand, the potential 
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Fig. 4. The amplifying 
ability of a vacuum 
tube depends on its out- 
put circuit resistance 
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Radio Telegraphy and Telephony 

Mastered at Home by Marvelous 

New Method 

Through our Famous Home Study Course and 
with the help of our wonderful Xatrometer outfit 
you can quickly learn both Wireless Telegraphy 
and Telephony in a few short weeks in your spare 
time and at home — without inconvenience or loss 
of time from work. Students of this 
institute have finished the course antl 
secured their oHficial license after 
approximately only ten weeks' in- 
structions. 



This Fine Natrometer Set Furnished 
Every Student 

of tlie National Radio Instiiute. Ii is a wonderful set designed 
and built especially for us and comes to you complete in neat 
carrying case. It embodies the same type of wireless instruments 
which are used by the United States Bureau of Navigation in 
testing applicants for first grade wireless operators license, with 
the addition of many improvemcnls developed through our 
years of experience in this field. The Natrometer automatically 
sends you wireless messages just as \ou would recci\e them 
from a station thousands of miles away. W e do not merely loan 
you the Natrometer. We give it to you. It becomes your per- 
sonal property upon your completion of the course. 

Special Privileges to 

National Radio Institute Students 

Students of the .National Radio Institute receive the following: 
Complete combination course in Wireless Telegraphy and Tele- 
phony — 

Special post-graduate course at our large Washington school, if 
desired — 

Five text b(X)ks. one hand book, forty-six special lessons and 

eighteen [)ersonal examinations — 
Membership in the N. R. I. Radio Relay Leaprue and handsome 

l)lue-and-gold membership pin presented nnmediately upon 

enrollment — 
Large handsome diploma suitable for framing — 
Complete automatic Natrometer outfit and carrying case — 
Personal help in securing wireless position and endorsement of 

Institute officials. 

Send For FREE BOOK 

We have prepared a hooV. telling all you want to know 
alxmt wireless and the future it offers you. stating facts you are 
interested in are freely discussed. It tells how. during the 
;)ast six years v.e have helped hundreds of ambitious men and 
women and how we will help you. Send the couixjn to-day or 
A'rite to the National Radio Institute — America's first and 
foremost— Est. 1914 — Dept. 188, — 14th and U Sts., N. W., 
Washington, D. C. 

The National Radio Institute 

Daot. 188, 14th and U Su., N. W., Waihington, D. C. 



First Grade License Guaranteed 



Our course is so thorough and our 
method of instruction so practical that we are able 
to guarantee that, after successfully completing our 
course, you will be able to pass the examinations and 
secure a first-grade government operator's license. 

Salaries Up to $15,000 a Year 

The pay of Wireless Operators, Radio Inspectf)rs, 
Wireless Aids, Machinists, Electricians and Wireless 
Engineers varies from $225 a month to start for oper- 
ators to $15,000 a year and salaries should advance 
steadily in line with the rapid developments in this 
profession. The demand for wireless operators anfl 
workers in all branches of wireless is enormous and 
positions are guaranteed to all graduates of this in- 
stitute as soon as they secure their first grade govern- 
ment license 

Travel and See the World 

or locate in one of the many Land Radio Offices now open. 
Radio provides a broad field of opportunity and activity. If you 
like to travel you can visit foreign countries^ — if life on the -eas 
or lakes appeals to you there are pos ticns in coastwise and lake 
shipping service — if you are best fitted for indoor work and 
prefer to lie near your home there are the land radio 
.stations, manufacturing plants and railroads — and for 
real adventure vou have the aerial mail and commerce. 



MAIL THIS COUPON TODAY 
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NATIONAL RADIO INSTITUTE, 

Dept. 188, I4th and U Sts., N. W.. Wnstilnftton. D. C. 

Send me your free tiook. "Wirelcw. the ( )ppnrtunity of Today." tellinR 
me about the opportunity in Wireless, your Famous Home Study Course in 
Wireless Telegraphy and Telephony, your post-Rraduate course, the N. R. I. 
Riulio Relay League and your special wireless instrument offer. 

Name 

.•\ddreps 

City State 
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Bi# Pay 



■ lor men to install. 
H t«>niP iiriil other naf'-' , 



IN FASCINATINC NEW 

RAILROAD JOBS 

' ■ i llabta-pttv ta-tt um- 
I Ik' l.'iniiii>l witrvwiiiti daily 
<■ t !iiaiiitnin (nsna' sy»- 
..n milronila rvprs-whrre. 
iliiriej ntiU'. from llif .iiurt. 

$2500 TO S5000 A YEAR ! 



SIGNAL 
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of the grid be made negative, the cur- 
rent to the plate decreases as shown 
by the curve FEC. At the point C 
the negative potential of the grid is 
sufficiently high to neutralize the effect 
of the positive potential on the plate. 
The positive potential on the plate 




Here are the principal parts of the Poul- 
sen arc shown in another illustration 



tends to pull the electrons away from 
the grid, while the negative potential 
on the grid tends to drive them back. 
When these two effects are equal the 
current through the tube is reduced to 
zero. 

The exponent "n" in the equation is 
not a constant when we consider the 
whole range of the characteristic up to 
the bend at B in Fig. 2 or G in Fig. 3; 
but it can be put equal to a constant 
for shorter ranges of the characteristic, 
to a sufficiently high degree of ac- 
curacy for the purpose for which the 
tube may be used. 

Thus if the tube is used as an 
amplifier (in which case we operate 
over the part of the characteristic EF 
or somewhat greater) we can put n = 2. 
For lower values of current the e.x- 
ponent n generally becomes larger, 
and for higher currents it generally 
becomes somewhat smaller. 

Referring again to the circuit dia- 
gram shown in Fig. 1, let the 
grid battery Eg have a value 
given by OD (Fig. 3); then the 
current through the tube is equal 
to DE, if the potential on the 
plate is that which gives a cur- 
rent OF when the grid potential 
is zero. Of course, if the plate 
potential now be made higher, 
the current to the plate increases, 
and we have a curve lying above 
the one shown in Fig. 3. 

For the present, however, we 
shall consider only the curve 
CEFG. If now an alternating 
current flows through the cir- 
cuit A (Fig. 1), alternating po- 
tentials will be applied to the 
grid through the input trans- 
former. These potential varia- 
tions will be superimposed upon 
the constant voltage of the grid battery 
Eg, so that the potential of the grid will 
oscillate around the point D in Fig. 3, 
and this alternately increases and de- 
creases the current in the output or 
plate circuit of the tube. If the peak 
value of the alternating potential on 
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the grid does not become greater than 
DO, it will be seen that the grid never 
becomes positive with respect to the 
filament, so that the grid nfever takes 
any current, and therefore there is 
practically no expenditure of energy in 
the grid circuit. The power in the plate 
circuit is therefore varied without it 
being necessary to spend an appre- 
ciable amount of energy to do so. 

Explanation of Constants 

The constant /j. Is known as the 
amplification constant of the tube. 
What it really means Is that a change 
in the potential of the grid produces //• 
times as great a change In the plate 
current as an equal change in the plate 
potential. In other words, we can 
look upon a change, e, in the grid 
potential as being equivalent in effect 
J to an electromotive force /ne impressed 
in the plate circuit. 

The tube can therefore be used as a 
voltage amplifier. If the impedance 
of the coil La is very high compared to 
the resistance of the tube, a change e 
in the potential of the grid will 
establish a potential difference between 
the ends of L2 equal to jne. If the 
impedance of the coil L is not so large, 
the voltage amplification produced 
will be less than /x. The extent to 
which it will be smaller depends on 
how large the impedance of L2 is com- 
pared to the resistance of the tube. 

Suppose, for the present, that L is a 
pure non-inductive resistance equal to 
R, and let the resistance of the tube be 
Rp. Then the relation between the 
voltage amplification and the ratio 
R Rp is given by the curve shown in 
Fig. 4. If L is not a pure resistance 
but an inductance, then this curve is 
somewhat different but has a similar 
shape. 

Now n the amplification constant, 
depends on the structure of the tube, 
and can be made to have almost any 




Cross-section and rotating inductor of 
an Alexander son generator. These are 
the machines the Radio Corporation 
expects to use for long-distance radio 

desired value. In most amplifier types 
of tubes /u. has a valus of about 5 or 6, 
but the tube can be designed to have a 
much larger value of the amplification 
constant. Voltage amplifiers are in 
use that have an amplification constant 
equal to 40. But they can be made to 
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Here at last is real "commercial type" radio apparatus designed for low power direct 
current. New transmitting records are in store for you. Take advantage of this 

special introductory offer and save $7.50. 




'AMRAD" INDUC- 
TION COIL 

6 Volt or 32 Volt 

is almost an exact duplicate of the 
U. S. Signal Corps coil used in trencli 
service during the war. It has bake- 
lite insulation throughout. Its sec- 
ondary, wound in 29 sections, produces 

50.000 volts. Rated at 100 watts this coil has an 
output about 100 per cent, greater tlian the average 
2 inch coil. The vibrator is rugged, stead>- and non- 
sticking and designed to give a spark frequency equiv- 
alent to too cycles which means maximum transmitting 
range on short wave lengths. The 32 volt coil is intended 
especially for use on farm lighting circuits. When ordered 
separately this t\T)e is Ji extra. To get maximum results 
with the 6 volt coil a heavy 6 volt storage battcr>- is the best 
and most economical source of current. 

Price, 6-volt type $28.50 



The "AMRAD' 
QUENCHED GAP 

Special Induction 
Coil Type 

All your power on 
one sharp wave and 
a clear, Ix'll-like note 
at every tap of the 
key will make other 
amateurs in your 
state sit up and take 
_ notice. The Amrad 
Quenched Gap. carefuU.v operated, yields the secret of long 
rangi' transmitting on low power. This special gap is iden- 
tical in design to the heavy J-^ k.w. and i k.w. Amrad 
Quenched Gaps now being installed in long distance amateur 
stations. Not only will this special quenched gap make your 
transmitter as efficient, for its power, as the more costly 
equipment but you will be able to send more messages with- 
out interfering with other stations. For the first time in the 
history of amateur radio every induction coil transmitter 
can now be tuned to comply with Government decrement 
regulations. The Amrad Quenched Gap is the secret. 

Price, Induction Coil Type $12.50 



Special Introductory Offer 

If you have had Hmited power at your disposal and inefficient apparatus or 
if you are waiting to be introduced to the fascination of sending radio mes- 
sages over into the next county or state here is your chance to get the two 
most important pieces of transmitting apparatus at an actual saving of $7.50. 

"Amrad" Induction Coil, regular price, ... $28.50 
"Amrad" Quenched Gap, " " ... 12.50 

S41.00 

Special Price for the Double Buy, $33.SO 

Either 32-volt or 6-volt coil may be chosen 

IJ__^ Orrl^r ^'^'^ advertisement to your dealer and ask him to onicr one of these 

V^rUCi combinations for you. If you have no radio dealer in your vicinity send 
us check or money order for $5 and \vc will ship direct to you by parcel post C. O. D., the balance plus 
postage. Act promptly, as the standard Signal Corps parts which we secured from the Government 
were only sufficient to make up a limited number of sets. If you are not ready to buy and want 
further information send for free Bulletin P which contains complete description and operating directions. 

r\__l__,_' C^nnrkff'linif'V ^^''"''^^ '•'^ once for short-term trade discount on this combination. 

" vy^J|Jtir lUlllljr better opportunity to introduce apparatus of such high quality 
at such low prices will e\cr be had again. The offer is made especially to introduce our rapidly growing 
line of "commercial type" radio apparatus. 

Address all communications to New York office 
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Forty-four year* Is the 

averafie span of man's 
life in America. The 
{treat Insurance com- 
panies each year write 
millions of doilarsworth 
of Insurance based upon 
that proven fact. 

Most men wear out or 
break down before tlieir 
time because of prevent- 
able disease— because they 
iipRlect the warnings of 
Nature that their Vital 
Machine is out of order. 
( onstipation, dyspepsia, 
biliousness, weakness, 
headaches, dizzy spells, in- 
ability to remember or con- 
centrate, hardening of the 
arteries. varicose veins.high 
blood pressure, etc. , are 
S.O.S. calls, which MUST 
be heeded, if you don't 
want to land in the scrap- 
heap of broken-down hu- 
manity before you even 
reach the prime of Ufc 

Act NOW before it 

is too late 

Don't KO through life, 
weak, sickly. impotent, un- 
able to enjoy it or benefit 
by the ability with which 

STRONCFORT ^'^V""*" ''^-^ endowed you 
-.^J « * »* — always in discomfort or 
1 he Perfect Man misery, always the under- 
dog — with a dead certainty of either slipping into 
the great army of the uselessly unfit or of dying 
before your time. DON'T DO IT— it isn't 
necessary. You can get rid of your handicapping 
ailments or bad habits and put your human 
machine in A-l running order, just as thousands 
of other weak, sickly, discouraged men have done. 
Don't try to g:et life out of dead dope 
Pill-feeders never become red-blooded, virile 
MEN. Quack "remedies" are manufactured for 
the money they bring their makers. .\ little tem- 
porary relief or stimulation — then the inevitable 
reaction — and you are worse off than before. Mil- 
lions of dollars are wasted and thousands of lives 
cut short each year, through the worthless prom- 
ises of patent medicine fakirs. 

There's only one safe, sane, sure way back to 
her.lth, strength, and energy, and that is Nature's 
way. You have within you the greatest health 
and energy restoring, revitalizing jwwer the world 
has ever known, in the tremendous forces Nature 
herself exerts toward upbuilding the human or- 
ganism, when once you understand her methods 
and observe her laws. 

The principles of Strongfortism are based upon 
my disco ver>' — that internal muscular activity 
governs Health. Strength, and Life itself. Most 
forms of disease are caused from the muscles los- 
ing their power of rapid contraction. As these 
muscles are responsible for holding the internal 
organs in position, when they are relaxed, the 
organs gradually fall out of their place and rest 
upon other organs, upsetting their functioning 
and causing almost every known form of disease. 
Strongfortism gives contractile power to these 
muscles and quickly makes them normal and so 
draws the sagging organs back to their position. 

My whole life has been spent in studying out 
and developing this Science of Strongfortism. My 
pupils are located in every civilized country of the 
world. I can and I will do for VOU what I 
already have done for them. 

Send for my FREE book 

"Promotion and Conservation of Health, 
Strength and Mental Enerfty" will tell you all alnnit 
Strongfortism — what It has done for others and whsit It 
undouhte*IIy will do for Yoi . it never falls, "^'ou 
can prartlre Strnngfortlsm In the privacy of your own 
bcdrixim and Rot all the benellt from It. Fifteen to 
twenty minutes a day will work a wonderful Improve- 
ment In a few weeks' time. 

Send for the took today — NOW. lion't put It 
off imtll tomorrow. IT'S I- IlKK. but yoii sladly 
would send me a good-sized cheek for It. If you knew 
what It contains. Fill out the couixm and mall with 
three 2c rtlamps for packing and poatatre and I will 
send you with the book a special letter on the subject 
on which you are most Interested. 

LIONEL STRONGFORT 

Pfivslcal and ITeallh SpeciaU^t 
1193 Stronftfort Institute, Newark. N. J. 

CUT OUT AND MAIL THIS COUPON 

Mr. Lionel Strongf art. Xrirark. X.J. 

Dear Strongfort: — Plea.«te send me your book, "Pro- 
motion and Coniiervatlon of Health, Ktrenftth, 
and Mental F.ncrfty," for .jostnRc of which 1 enclose 
three 2c stamps to cover mailing eviM-naea. I have 
marked (X) t«*ore the subject In which I am Interested. 
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Weaknesses 
Castrltls 
Heart weakness 
Poor Circulation 
Skin Disorders 
f )espon dency 
Round Shoulders 
I.ung Troubles* 
Increased Height 
Stoop Shoulders 
Muscular Devel- 
opment 




Fig. 5. A hook- 
up used in study- 
ing the function 
of a resistance in 
the plate circuit 



have an amplification constant many 
times larger than this value. 

This amplifying property of the tube 
is due to the grid, and the ampHfica- 
tion constant depends on the mesh of 
the grid. The finer the mesh the 
higher the amplification constant be- 
comes. At the same time, the grid 
acts as a sort of screen to the flow of 
electrons from the filament to the 
plate, and the finer the 
mesh of the grid is 
made the greater be- 
comes this screening 
effect. 

Hence, if we want 
to increase the ampli- 
fication constant by 
making the grid of a 
closer mesh, we at th^ 
same time increast 
the resistance of the tube. 

On the other hand, the resistance «^f 
the tube can be decreased by increasing 
the plate potential (as will be explained 
later). When the tube has a high 
amplification constant, it is therefore, 
in general, desirable to operate it with 
high plate voltages. Theoretically 
there is hsrdly any limit to the voltage 
amplification that can be produced by 
a tube. Of course, a transformer can 
also be looked upon as a voltage 
amplifier, because an ordinary step-up 
transformer will step up the voltage; 
but there will generally be some loss of 
power, whereas in the case of the tube 
the A.C. power is amplified. Gen- 
erally speaking, it follows from Fig. 4 
that the best way to obtain large 
voltage amplification is to make the 
resistance or impedance in the plate 
circuit large compared with the re- 
.sistance of the tube itself. 

Righl Circuits for Amplifying 

This is different from the case in 
which the tube is used as a power 
amplifier, because the power amplifica- 
tion is a maximum when the external 
impedance is 
equal to the re- 
sistance of the 
tube. The 
amount of pow- 
er amplifica- 
tion given by 
most tubes used 
in practice is 
of the order of 
several hun- 
dredfold; but 
vacuum-tube 
amplifiers have 
been made that 
will give a pow- 
er amplification 
of several thou- 
sandfold. 

It is perhaps known that vacuum 
tubes will amplify without appreciably 
distorting the wave form. This is, 
however, true only if special precau- 
tions be taken to operate the tube in 
j the proper kind of circuit. 

It will, for example, readily be seen 
by referring to Fig. 3 that if an 
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Fig 6. Showing how plate 
current depends on plate- 
circuit voltage and also 
on the grid voltage. The 
dotted lines J E H is 
a dynamic characteristic 
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alternating potential be superimposed 
on the constant grid potential OD, and 
if this alternating potential is a pure 
sine wave, then the current wave as 
shown to the right of the curve is not 
a pure sine wave, but has larger 
positive loops than negative loops. 
This is due to the curvature of the 
current-voltage characteristic, and this 
is in fact the property that enables us 
to use the tube as a radio detector. 

What is good for the radio detector 
is bad for the amplifier. In order to 
make a tube amplify without dis- 
torting, it is necessary to straighten 
out the characteristic. This can be 
done by inserting a resistance in the 
plate circuit. 

To see how this is done, let us refer 
to the diagram shown in Fig. 5, in 
which the potential of the grid can be 
varied by means of the variable 
battery Eg and measured with a volt- 
meter Vg. The current in the plate 
circuit is measured with the ammeter 
A. If now the potential of the grid be 
raised so that the current in the output 
circuit is increased, there is established 
a voltage drop in the resistance R; 
and since the voltage of the plate 
battery E is constant, the potential 
difference Ep between filament and 
plate must decrease. 

In other words, the voltage Ep and 
the current in the plate circuit are 180 
degrees out of phase. This has the 
effect of straightening out the char- 
acteristic, as can be explained with 
reference to Fig. 6. 

Assume that the grid potential has 
a value given by OD, and the potential 
difference between filament and plate 
has that value which gives rise to the 
middle curve CEF. If we now de- 
crease the negative potential of the 
grid from D to 0, the current in the 
plate circuit would increase to F if the 
potential difference Ep between fila- 
ment and plate remained constant; 
but, on account of the external re- 
sistance R, the plate potential Ep 
drops to a lower value, and the cur- 
rent, therefore, only increases to the 
value H. On the other hand, if the 
negative grid potential be increased, 
the current in the plate circuit de- 
creases. This increases the plate po- 
tential so that the current drops to J 
instead of to C along the line EC. 

If the external circuit contains an 
inductance instead of simply a pure 
resistance, the effects are somewhat 
different because of the different phase 
relations existing bet\^n the currents 
and voltages in the plate circuit. In 
this case the dynami:]^-"haracteristic 
takes the form of a loop instead of a 
straight line. Suffice it to say here 
that if the external resistance be made 
sufficiently large the distortion result- 
ing from the curvature of the char- 
acteristic can be reduced to a negligible 
quantity. 

[This is the first of three articles by 
M r. ran der Bijl: the second will appear 
in the Popular Science Monthly 
for May.] ■ 
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eager for the next one. The instrumenta furnished free, will make it as easy to k«n 
the Code as it was to U-am lo talk. All you wilt Aaw to d'>, is to listen. 

BIG SALARIES TRAVEL THE WORLD OVER 

\S ireleas operators receive exrellenl salaries A Wireleas Operator can visit all parts of 
ransinc from SI 25 to *200 a month and it is " 
only a steppinx stone to bettor positions. 
There is praetically no limit to your esmiiis 
power. Men who but yesterday were 
Wireless Op^'ratom are now holding 
positions a.s Itadio EnKineera. Kadio In- 
H|M'et(ira. I{iidii> .Salennien at salaries up to 
SotMK) a year. 

Tfels ffsritrfil Sit hr 
lianlii Ike Codi hr- 
tiskti frisirlik im Ciim 

The Tr a n 8 m i t t e r 
shown is the eelo- 
bratml Omniffraph 
uaed by several 
Detmrtments of 
the U, S, Govern' 
' ment and by the 
IcAdinK UnivRrailiee. CoilcKCfl, 
Technieal and Telesrapb 
Schools throufchout the L'. S. 
and Canada, .Start the Om- 
nioraph. plaro the phone to 
your ear and this n,-markable 
invention will send you Win- 
less MeiMUUios. the same an 
though you were reecivina 
them, throujch the air, from a 
M'irelesa .Station hundreds of 
mile« away. When you apply 
for your license, the U. S. 
<Jovernment will lest you with 
the CwtaiffTOpA— the mric mutlel 
Omniirraph we fuinisht" our 
Studonta. Aak anT li.A. Rutiio 
Inspector to verifr this. 
FREE Post-Oraduata Course! 
A one month'a l>»«t Graduate 
Course, if you ao deaire, al onn 
<jI ihr larKe»( Wiieleaa Schools 
in K, Y. City, New Vork-thc 
Wonder Ciiy— the larKcst port In 
the World and the hoadquartara 
of VTery leadlnir wirelea* and 
Steamship ConiDanT. 




but GIVEN to all aiudanta com- 
pletins tha Courae. EASY PAYMENTS. A smaD 

payment down will enroll you. We will make the pay- 
ments HO easy tliat anyone ambitioui to enter the fast- 
rat growinic profession— Wireless — maj* do so. 

Sent! for FREE Booklar 
Without oblixatiiiK you in any aay, send for our bonklot 
" How to Become an Kxpert W ireli<«M OiK-mlor" — it 
is fn-e. Mail the coupon below, or po!*tal or li'ttor— 
i/ut do it today. 

^NEW YORK WIRELESS INSTITUTE 

■ Dept. 56, 258 Broadway, N. Y. City 

■ Send mc free of rharse, your booklet. "How to Become an 

■ Kxpert Wireless Operator," containing full particulars of 
I your Coune, includins your free Itutrum*^ Offer. 



SladioQfifuuuxtuA 

ir^'ERY owner of an .\raatcur Radio Set 
^' should hiive this t>4 pjit;e IxMik lllii.sinttlng 
and descrlblnR irie newest DeFOHEHT Ue- 
velopiuciits in Radio App'trutun. Cuntalna 
muc.i vuluuble Information about 
wiring diagrams, Unlt-Ty[)e Receiv- 
ing Sett. indU'idual Insiruments, 
complete apparatus with and 
without cabinets and many other 
features yuti will want to know 
about. Sond lOcentA In stampsand 
gel a copy for your Radio Library. 

DeForesI Radio Telephone and 
Teterraph Gimpanjr 
1393 S«lBwick Av«.. N«w York 




BE AN EXPERT. 



Wonderful, new device, guides your 
hand; corrects your writing in few- 
days. Big improvement in three hours. No 
failures. Complete outline FREE. Write 
C. J. Oznient, Dept. 52, St. Louis, Mo. 

EASIEST SHORTHAND 

Laarn In S evenings home study} 

(hen acquire upev J with K. 1. Shurt- 
liari 1. Amazincly ftimpte, rariy . Ap- 
lirovt'O liy txpei tn. VV rlti; illctation, 
mrnnaBr!!, ctL. . rapidty as apoken, 
idterbrief, plea8»fU|>r»clice. Fsvi.r- 
I lie method for peraonal ujie; maki? 
1 ni)t«H at lerturett. mrrlirBn; ket-p 
ronfidentlftl diary. Hlir help In any 
ITofeanli-n or t<utijne>i!i: aid in rnur 
forper. lUeil In Army . Navy , rnurtH. 
by puliHc and private atenoitra- 
>li^ht •-••■<( K. i.Shor1hand«<f<ir busy 
YOU. Proof Lessons, Ciiarantri' nnd 
h T^stimoniiU free, ponitpal.l. A<ldr«m 
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"ASK ANYOKE n'/IO HAS VSED IT" 

Brandes Wireless Headset 

Buj' a lirandt's ."^u- 
^perior Headset and 
r^CfriTD tise It fritlcully for 
^Jr rc*t\.tcn days. Then. If 
It doesn't Clime up lo our claims 
or your expectations, return It 
and your money will be cheer- 
fully refutided. Test It— com- 
pare with others — for sensitive- 
ness, cleumesH. distance. Pntve 
for yourself the line quality, 
the " niat<rhed tone." The two 
dlaphra^mB toned exactly alike, 
Hirennthen the signals and pre- 
vent blurrlnc Used by many 
r. s. cov't experts and experts 
abroad: by collcKes and techni- 
cal schools: and by profeeslon- 
als and amateurs everywhere. 




"Superior** Set 
2000 ohms 



Stni 4c for Catalogat R 
C. BRANDES, Inc.. 32 Union S<h, Room SU. N«w York, U. S. A. 

Wireless lieceiter Upecialists 



A-10 Wireless 




Manual A-10 



About March 15th we will have ready for distri- 
bution a new Manual and Catalofi of standard radio 
material illunt rating and describing In detail the 
various Instruments used In connecll()n with the 
tninsmlMslun and reception of wireless niesaagea. No 
expense has b«*n spuretl to make this Wireless Manual 
c jinplete and uinto-datc In every way so as to be of 
assistance not only to the amateur, but also to the 
profe-i.tlonal user and experimenter iu the most faecln- 
atlng of all modern arts. 

The size of the Manual will be 4»i* x 0" and will 
contain approximately IMt pages. 

If interested send in your name and address and a 
copy will be .sent lo you as soon ajs is.sued. 

Manhattan Electrical Supply Company, Inc. 

New York. 17 Park Place St. L^is. 1106 Pine St. 

Chicago, 1 14 So. Wells St. San FrancUco, 604 Mission St. 




" THERE'S 'MONEY IN IT " 

:^eLEARN TELEGRAPHYh^^ 

MORSE AND WIRELESS^rUTJ^ 

't,' A /^U 'V^^f TDClTf C In half upual time, at trininR cost, with the wonderful 
M. MUf^K^n. 1 KJ%^K\^Ml»L^r AniomatlcTran^mliierTHE OMNIGRAPM, Hends 
unlimlled MorNC or Conlinentnl mcssnpeo, at any Ppofxl. Ju?l :is ati cxpfrl operator 
would. Adopted by U. S, Gov't, and leading Unlveraitiea, Colloges and Telograpb 
Schools. 4 stylos. Catalog free. 

OMNICRAPH MFC CO., Dept. H., 39 Cortlandt St.» New York. 
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Terms Reasonable 



Write for frae booklet 

Highest References 



Best Results 



Send model or drewlns (or preliminary examination and report a* to patentability 



ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

WATSON E. COLEMAN, Patent Lawyer, 624 F St., Washington, D.C. 
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DONT LOSE YOUR RIGHTS 

TO PATENT PROTECTION 

Before disclosinc your invention to anyone 
Bcnd for blank form "EVIDENCE OF CON- 
CEPTION" to be signed and witnessed. A 
Bnmple form together with printed instructions 
will show youlust how to workup yourevi- 
dcnre and establish the same before filing ap- 
plication for patent. As registered patent at- 
torneys we represent hundreds of inventors all 
over the United States and Canada in the ad- 
vancement of inventions. Our schedule o f fees 
willbe found reasonable. The form "Evidence 
of Conception," Bamplo, instructiona relating 
to obtaining of patenta and schedule of fees 
sent upon request. Ask for them,— a post card 
will do. 



P AT C N T SANOy 



LrnAQg MARKS 



LANCASTER^&ALLWINE 



274 Ouray Bldf. 

WASHINGTON, D. C. 
Origiailori off8rmi"ETideDCt of Coicfplios." 



WTENTSDISE 

INVENTORS— 
MANUnCrURDS 

C 




SIXTH EDITION 



for 

T nventors and 
ManuMcturers" 



&^ return mnil FREE. 

Write UCEY^LACEY 

DqitM WuhinjtmJlC 



PATENTS PROCURED and 
TRADE-MARKS REGISTERED' 



Twenty Years* Experience. Instructions and 
Terms oa request. 

ROBB, ROBB & HILL, Attorney at Uw 

Sp«cializins in Patent and Tradv-nuirk Practice eiciusively 

840 Mi'Lnchlcn BUIe-. 
WasliitiKton, I>. C. 



1.13(! .St'linricid Blilg., 
( Irveluuil, Ulilo. 



PATENTS 



TRADE-MARICS 



COPYRIGHTS 



Send for our free hook 
of patent information 



Beale & Park r ' "•"^•^ " 



> S. Broul Sl, PhiUilelpMa, P>. 



DO YOU KNOW EVERY MOVE YOUI AHORNEY MIKES f 

^ INVENT.ORS „ — 

My clients ar*'lmm«dlat«ly Informvd of •very Btap 
in th* prosecution of their applications. 

frrlte Now PATENTS Send Sketch 

Office of WARNER I. CUBBCRLEY, Pal«nt Attwrnar. 
20 National Union Bids., Wash. D C 



CONSTRUCTION OF INDUCTION COILS ANO TRANSFORMERS. 

by Thomas Stanley Curtis. Full of iiracUral noLnn arii! iniitruciionB. 
T«ll« roll both thn why und th* how. l.lttle la left to ffiieaa work <>p<in 
aod closed core trafisformera sre bolh taken up. r or a practif^al in- 
atroi^tlon booli on th« whole subject thia lone ia bard to hfat for the 
price. Price, postpaid. 25 cents. 

POPULAR SCIENCE MONTHLY 
22S West 39th Street Nrw York 



PM V p |L| "fi ^ IF YOU HAVE AN 
f\ I t PI I O INVENTION and DESIRE 
TO LEARN HOW TO 
SECURE A PATENT, send for Our Guide Book, HOW TO 
GET A PATENT, sent Free on request. Tells our Terms, Methods, 
etc. Send model or sketch and description of your invention and we 
will give our opinion as to its — ■ 

patentable natuiv. 



RANDOLPH & CO. 

130 F SL, N. W.. Washingtea, D. C. 



BTBEST 



Popular Science Monthly 

Stoppers and Filters for 
Undamped Waves 

UNDAMPED waves are so gen- 
erally used today that amateur 
and professional alike are becoming 
interested in ways for selecting a de- 
sired wave length and excluding an 
interfering wave. In the last year or 
so several patents have been issued 
that describe methods and means for 



RESPONSE TO 

INCOMING 
SIGNAL 



INDUCTANCCtU 



FIG.I TUNING CURVE 



RESPONSt 




WAVE LENGTH OR 
EREQUENa 



F1G.Z 




Showing how the intensity of an incoming 
signal depends on tuning of the receiving set 

discriminating against wave trains of 
one range of frequency in favor of 
trains of another range. Some of these 
methods are very complicated and 
require considerable accurately con- 
structed apparatus, as is the case of 
the method described by G. A. 
Campbell in United States Patent 
1,227,113. 

It is amazing, however, how much 
can be done with a simple tuned 
circuit, formed by a coil and a con- 
denser, if one fully understands its 
operation. Every radio enthusiast 
knows how to tune 
such a circuit by 
varying either the 
inductance or the 
capacity. When 
listening to a con- 
tinuous wave sta- 
tion he finds that 
as he varies L or 
C his set passes -=- 
through an ad- :ia3 receiving circuit 
justment where s 
the response is 
greatest. The 
curve showing this 
change is the fa- 
miliar one of Fig. 1 . 

If the tuning is 
fixed in some ad- 
justment, and 
signals of different 
wave lengths are 
observed, it will 
be found that the 
response goes 
through varia- 
tions of intensity 
like those of Fig. 2. 
Of course, to test 
this, one should 
have an oscillator 
the frequency of 
which he may 
change continu- 
ously without 
changing the out- 
put ; for the curve 
of the figure assumes that the incoming 
signal is always of the same intensity 
when it reaches the circuit under test. 




TO 

DETECTOR 



Fie,-*- 



ELECTRICAL 
EQUIVALENT OF 
Fie.3 




FIGS ELECTRICAL 

EQUIVALENT OF 
Fie4 

Circuit diagrams that 
help to show why 
tuning the receiv- 
ing set is important 
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We make use every day of this fact 
that a definite tuning corresponds to 
a definite wave length. What is its 
explanation ? In the tuned circuit of 
Fig. 3, a voltage is induced in the coils 
by the current that the incoming wave 
sets up in the antenna. As far as con- 
cerns the tuned circuit and the de- 
tector, the effect is the same as if a 
generator of the signal frequency were 
connected to the coil as shown in 
Fig. 4. It is easier to understand 
what happens in the circuit if in our 
minds we separate the resistance of the 
coil S from the inductance. To help 
in so doing we sometimes draw the 
coil in two parts, as in Fig. 5, one 
part a resistanceless inductance L, 
and the other a non-in uctive resist- 
ance R. 

The voltage required to send an 
alternating current through an in- 
ductance is always just opposite to 
that required to send the same al- 
ternating current through a condenser. 
When the inductance and the capacity 
form a circuit tuned to the frequency 
of the alternating current, then the 



V0LTRGE5 AND CURRtNT IN i TUNED CIRCUIT 

This plot shows why a tured circuit 
gives a maximum response. No 
voltage is required to send a cur- 
rent through the inductance and 
capacity. Only the resistance re- 
quires a voltage to give a current 

voltages required by the inductance 
and the capacity are not only just 
opposite, but are also always just 
equal. The result is that it doesn't 
require any voltage to send an alter- 
nating current through an inductance 
and a condenser, connected in series, if 
they are tuned to the frequency of the 
source of the voltage. Voltage is then 
required only 

to force current tuned t^ ', 

through the re- 
sistance of the 
circuit. In Fig. 
5, then, all the 
voltage of the 
generator is 
effective in 
sending an al- 
ternating cur- 
rent through 
the resistance; 
and the current that flows around the 
circuit of R, L,and C is just that which 
the whole voltage of the generator 
could send through the resistance 
alone. If we obtained a picture on 
the moving film of an oscillograph of 
the values of the voltages and the 
current in such a tuned circuit, it 
would be like Fig. 6. 



Pre-eminence of 
American Inventions 





TcUphoru 
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TUNED CIRCUIT 
AS A SHUNT 

A tuned circuit 
Uied as a by-p£ ss 



OF the epoch-making inventions of the world 
during the last half century, more than fifty 
in number, Americans are credited with thirty- 
five, which include the Telephone, Typewriter, 
Cash Register, Incandescent Lamp, Talking 
Machine, Electric Furnace Reduction, Electro- 
lytic Alkali Production, Transparent Photo- 
graphic Film, Motion Picture Machine, Button- 
hole Sewing Machine, Carborundum, Chain 
Stitch Sewing Machine, Single Type Composing 
Machine, Continuous Process Match Machine, 
Chrome Tanning, Disk Plow (modern type). 
Welt Machine, Electric Lamp, Recording Adding 
Machine, Celluloid, Automatic Knot-Tying Ala- 
chine, Machine for Making Barbed Wire, etc. 

America leads the world in invention and must 
maintain its supremacy in the future. 
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To the Man With an Idea 



I offer a comprehensive, ex- 
perienced, efficient service for 
bis prompt, legal protection 
and the development of his 
proposition. 

Send sketch, or model and 
description, for advice as to 
cost, and search through 
prior pertinent United States 
patents. Preliminary advice 
gladly furnished without 
charge. 



My experience and famili- 
arity with various arts fre- 
quently enable me to 
accurately advise clients as 
to probable patentability be- 
fore they go to any expense. 

Booklet of valuable infor- 
mation and form for properly 
disclosing your idea free on 
request. 



RICHARD B. OWEN, Patent Lawyer 

6 Owen Building, - - - - Washington, D. C. 
2776D Woolworth Building, - - New York City 
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PATENTS 



IF YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & Co. 
for advice in regard to the best way 
of obtaining protection. Please send 
sketches or a model of your invention 
and a description of the device, explain- 
ing its operation. 

AH communications are strictly confi- 
dential. Our vast practice, extending 
over a period of seventy years, enables 
us in many cases to advise in regard to 
patentability without any expense to 
the client. Our Hand-Book on Patents 
is sent free on request, 'l Ms explains 
our methods, terms, etc., ii rraard to 
Patents, Trade Marks, Foreign 
Patents, etc. 

If you are a reader of 

SCIENTIFIC 
AMERICAN 

you are probably aware of the 
tact that it has a special appeal 
to the inventor. Each issue 
contains a description of a 
large number of recently pat- 
ented inventions. Pending pat- 
ent legislation as well as the 
most recent rulings of the 
Pa tent Oflice and the cou rt s 
are considered in its columns- 

MUNN & CO. 

SOLICITORS OF PATENTS 

683 Wooiworth Building, New York 
624 F Street, Washington, D. C. 
Tower Building - Chicago, III. 
Hobart Bldg., 582 Market Street, 
San Francisco, Calif. 



PATENTS 

and 

Trade Marks 

Send sketch or model 
for actual search and 
report. Write for Book- 
let of instructions on 
patent practice and 
procedure. Prompt- 
personal service. . . . 

Geo.PKimmel 

Patent lawyer* 



I 39-E Loan anJ Tmsl BuilJing. Wasliiiiglon. D.C. \ 




Perfect hearing is now being re- 
stored in every condition of deaf- 
ness or defective hearing from 
causes such as Catarrhal Deaf- 
ness, Relaxed or Sunken Drums, 
Thickened Drums, Koaring and 
, Hissing Sounds, Perforated, 
Wholly or Partially Destroyea 
i Drums.Discharge from Ears, etc. 

Wilson Common-Sense Ear Drums 

"Little Wireless Phones for the Ears" require no 
medicine but effectively replace what is lacking or 
defective in the natural ear drums. They are simple 
devices, which the wearer easily fits into the ears 
where they are invisible. Soft, safe and comfortable. 

Write today for our 168 page FREE book on DEAF- 
NESS, giving you full particulars and testimonials. 

WILSON EAR DRUM CO., Incorporated 
554 Intei-Soutbem Bldg. LOUISVILLE. KV . 




FIG. 9 

CONNECTIONS FOB TESriNS 

The plot may be ob- 
tained by calculation 
or by actual meas- 
urements with the 
circuit shown above 



The reason we use a tuned circuit to 
supply a detector is apparent at once 
when we remember that the detector 
is connected across the condenser, and 
that across th'. latter there will be the 
greatest voltage when the current 
through it is greatest. As we have 
just seen, the current through the 
entire circuit is greatest when tuned 
to the frequency of the voltage source. 

If an inductance and a condenser 
have the proper values to form a tuned 
circuit like that 
of Fig. 3, and 
to give a max- 
imum response 
for a signal of 
frequency fi, 
then we know 
that this coil 
and condenser 
in series act to 
waves of fre- 
quency fi, just 
like a small resistance. If connected as 
in Fig. 7 they will form a short circuit to 
any waves of frequency fi that we try 
to send through from terminals 1-2 to 
terminals 3-4. If wave trains of this 
frequency and of some other, as iz, are 
impressed on the left-hand terminals, 
only the train of frequency fa will pass 
through, for the other will be short- 
circuited or "by-passed." It is only 
for the single frequency for which L 
and C are tuned that the circuit will 
act like a short- 
circuiting re- 
sistance. For 
f req u e n c ie s 
above or below 
it will be less 
and less effec- 
tive as a by- 
pass, as is 
shown in Fig. 8. 
This relation is 
obtained by 
connecting a generator, as in Fig. 9, 
to one side and measuring the voltage 
on the other pair of terminals. The 
voltage impressed by the generator 
must be kept constant while its fre- 
quency is varied. 

An inductance and a condenser that 
have been tuned to a definite frequency 
may also be used as a "stopper" in 
series with any desired portion of a 
radio circuit by connecting as in Fig. 
10. Notice that the condenser and 
inductance are 
in parallel with 
each other, but 
that the com- 
bination is now 
in series with the 
circuit that it is 
to protect from 
waves of its own 
frequency. This 
circuit a so has 
the character- 
istic of Fig. 8. 

To see the 
reason we look 
back to Fig. 6, and remember that if 
a condenser and an inductance are car- 
rying the same alternating current the 
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FIC5.I0 
STOPPER CIRCUIT 

The tuned circuit is 
connected to stop the 
flow of current of 
ivs own frequency 



VOLTAGE W 
TtHwmALS 3-4- 




FIS5 StIOWINS TRANSMISSION 
THROUGH CIRCUIT OF 
FIGURE 9 

The by-pass circuit 
shimts out waves of 
its own frequency 



CAN YOU 

think of a simple, practical idea 
Chat will fill one of the many re- 
quests we have on file for new inven- 
tions? It may mean a fortune for you. 
Thousands of things are needed i<iGHT 
Now. Your brains can help. Send to- 
day for our great new book— **Inven- 
tiona and Trade Marks, Their 
Protection and Exploitation" 
end lea rn more about nia king 
money from ideas than you ever 
knew before. It tells many 
things that are wanted, 
too- A potid wiU do- 
il it fre*. 



We help our cllente, 
without charge, to get 
the dollars out of their 
Ideas— havtng facilities 
Done othera posacaa. 

Advice free. 

get the 



Don t delay 
book at oDoe. 



AMERICAN 
INDUSTRIES, INC. 

201 Patent Dept., 
WASHINGTON, D. C 



PATENTS 
ADVERTISED 
For SALE FREE 

In INVENTION And 
MANUFACTURING 
SUPPLEMENT. 

Published for the 
man with an Idea 
Bend for free sample 
copy. One year's 8ub- 
ecrlptloD &Uc. 




Free Book on Patents 

Before applying for a patent write 
for a Krec C opy of our book 
"How to Obtain a Patent." which 
contains valuable information and 
advice to inventors. It tclU how 
to secure Patents. Send a model 
or sketch of your invention for 
our "Evidence of Conception" 
form and our opinion of its 
p;itentable nature — 1-ree. Twenty 
years 'cxperiencein patentmatters. 
Write today for your 
FREE BOOK. 



RT^TALBEfiT 

Patent L a^yens 

Talbcrl Bid?.. WASHINGTON. D. C. ''l 



Learn Piano! 

This Interesting Free Book 




■hows how yoii can bcroine « skilled plajrer 
of pmnonr nrxnn in your own homo, at one 
quarter usual cost. Dr. Quinn'e faixoos 

WrilWn MtOmd ta i-tnlorfc-d by trxtlnc 

rnij^^ tanB anij hekds of PtaU) ConservatoH'-B. S<n-reiu"lul 26 ynra. 
. i;n M.ir.ls at once ami comple1« ri'c to *vfrr key, within 4 
sons. -<'-irntit1c yet t^aay <" urutcra'am] Fully iiluBtrntprl. tor btririn- 
n^T'i 'T it^acherfi, o)fl or younir. All musIC 1r«e. Diploma itrantad. 
Wriu- today (or frl-t>aiie froohnok. "How In Study Muaic". 

H. L gniU CONSaVtniT. SMIo ZD. Siclil Uiloi IHU.. Intoa, Mits. 

AIRPLANE SCHOOL 

» America's Comincr 
Bitrfrest Industry. Bipr 
demand for Combination 
" * RiffR-era and Motor Men. 

Eam $75 a week and op. Complete instruction. 

New planes and AcronauUcnl Equipment. War planes for 
Bale at H. original co-st. WRITE for Free Particulars, 

Nitiooal Airplane School, 512F E. em, Kansas City, Ho. 



lillf^!"'!! 




Publ ishcs 
cash art as- 
f^ii^^ji^. signments, 
tar MAGAZist lessons and 
articles on 
Cartooning, DesipiiiiK, lllus- 
tratine, Leuering and Chalk -Talking. 
Criticises amateurs* work. Full of in- 
formation for artists and art students, 
r Satisfactorv or money refunded. 2t>c a copy, SI a year. 

5en^.y/ ;VOW. Thri/lStamD» Taken 
G.H.LOCKWOOD. Editor. Dept. S35 Kaluuzoo. Vich. 
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voltage impressed on them must 
always be opposite. Of course, we can 
turn this around and say that if we 
impress the same voltage on a con- 
denser and on an inductance the cur- 
rent in the condenser will always be 
opposite to that in the inductance. 
Now, in Fig. 10 the same voltage must 
be impressed on both, since they are in 
parallel. The current in the condenser 
is then opposite to that in the induc- 
tance. If the frequency of the source 
of voltage which is connected to 
terminals 1-2 is that for which the 
circuit is tuned, these currents are not 
only opposite but always equal. At a 
junction point like ft, where the cur- 
rents join to flow outward to terminal 
3, the two currents will always just 
neutralize each other. In other words. 




ri6ll 

OHE FORM OF CAMPBELL "FiatR' 

A very efficient circuit for passing 
waves of preassigred frequencies 

no current of this frequency can flow 
along the wire 1-3, and hence none 
from terminals 1-2 to 3-4. In actual 
practice, however, the inductance has 
some resistance, and so the currents in 
the branches do not exactly balance. 

The radio operator who understands 
these circuits can do all sorts of stunts 
with a vacuum-tube oscillator or 
modulator, picking up any harmonic 
frequency that he may select. 

A very effective circuit for cutting 
out a given range of frequencies may 
be built by combining shunt-and-series 
tuned circuits in the manner that 
G. A. Campbell describes in his patent. 
He connects a number of similar ele- 
ments as in Fig. 11, and by so doing 
obtains an immense advantage, which 
is shown by the 
characteristic 
curve of Fig. 12. 
This "filter," as 
he calls it, will 
pass not only a 
sin gle frequency , 
but as wide a 
range of frequen- 
cies as one 
wishes; and all 
get through with 
about the same 
sources have the 



AT 3-4 




WAVE 
LENSTH 



FI&12 TRANSMISSION 
THROUGH A 
flLTER 

The circuit here gives 
the flat-topped turn- 
ing curve as shown 



intensity if their 
same intensity. 

Such a filter is of particular use in 
dealing with telephony, whether wire 
or radio; for the human voice requires 
for its intelligible transmission a con- 
siderable range of frequencies. The 
inventor shows a number of other 
forms of filters, but all require calcula- 
tions the mathematics of which is be- 
yond many amateurs. This need not 
bother the amateur much, however, 
for he can obtain good results by using 
the convenient circuits that are ex- 
plained above. 



PATENTABLE NATURE 

Before disclosing an invention, the inventor should write 
for our blank form "Evidence of Conception." This 
should be signed and witnessed and if returned to us to- 
gether with model or sketch and description of the inven- 
tion, we will give our opinion as to its patentable nature. 

Our Three Books Mailed 
Free to Inventors 

Our illustrated Guide BOOK 

HOW TO OBTAIN A PATENT 

Sent FREE on Request 

Contains full instructions regarding Patents, 
Trade-Marks, Foreign Patents. Our 
Methods, Terms, and loo Mechanical Move- 
ments illustrated and described. Articles on 
Patent Practice and Procedure, and Law 
Points for inventors. 

OUR TRADE MARK BOOK 

Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition. 

OUR FOREIGN BOOK 

We have Direct Agencies in all Foreign 
Countries. Write for our illustrated Guide 
Book on I'oreign Patents. 

SPECIALIZATION Our Staff 

The field of invention is so fast that it is impossible for any one man to become an 
expert in all the different classes of invention. Only those practically skilled in the 
class to which the invention relates are capable of rendering efficient service. For 
this reason Victor J. Evans & Co. employ a numlKT of patent lawyers and mechanical 
experts who have been selected for their special knowledge and ability in certain 
lines of invention. 

THE VALUE OF YOUR PATENT 

Will depend much iiix)n the skill and care with which your case is prosecuted in the 
United States Patent Office. This work will receive the benefit of skill and experi- 
ence acquired by a long and successful practice. We spare neither time nor pains 
to secure the broadest possible p;itents that the inventions will warrant. But to do 
this in some cases requires time and lalxjr, and while you will sometimes have to 
wait, we will have to both wait and work. That every aise entrusted to us receives 
our best efforts, and that our work is done consistently, skillfully and thoroughly is 
evidencwl by the many unsolicited letters of commendation that we receive 
constantly from our clients. We will furnish uix)n r?quest lists of clients from any 
State in the I'nion for whom we ha\e secured patents. 

Our New York, Philadelphia, Pittsburgh and Chicago Offices 

(])winR to the tjrowth of our business \vf liaVf i.-?tal)lisl'c(i for thi- beiu-lk ol uur ulicnts Branch 
Offices in New York City. Fhilmlelphia, Pa.. PitisburRh, Pa., and ChicaRo. 111. These braroh 
offices beinR loc;\ted in these larRe commercial cities, together with our Main Cftice located near the 
TJ. S. Patent office, in Washinston, enables us to more promptly handle the business of our clients, 
particularly as the branch offices are in constant touch with the Main Office and fully equipped to 
handle patent business in all its branches. 

'Reasonable Terms 
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VICTOR J. EVANS & CO. 
Patent Attorneys 



New York Offices Philldelphia Offices Pitlsburfh Offices 

1007 Woolworlh BIdg. 135 S. Broad Street 514 Empire BIdg. 

Chicago Offices. 1114 Tacoma Bldg. 

Main Offices, 760 9th Street, Washington, D.C. 

Gentlemen: Please send me FREE OF CHARGE your books 
as described above. 

Name Address 



141 



Cgi 



BCHTS 



Popular Science Monthly 




Learn Drafting 

Employers everywhere are looking 
for skilled draftsmen. They are offering 
good salaries to start with splendid 
chance for advancement. 

Drafting offers exceptional opportu- 
nities to a young man because drafting 
itself not only commands goo'l pay, but 
it is the first step toward success in 
Mechanical or Structural Engineering 
or Architeaure. And drafting is just 
the kind of work a boy likes to do. 
There is an easy delightful way in 
which you can learn right at home in 
spare time. For 28 years the Inter- 
national Correspondence Schools have 
been giving boys just the training they 
need for success in Drafting and more 
than 200 other subjects. Thousands of 
boys have stepped into good positions 
through I. C. S. help, but never were 
opportunities so great as now. 

Let the I. C. S. help yeu. Choose 
the work you like best in the coupon, 
then mark and mail it. This doesn't 
obhgate you in the least and will bring 
you information that may start you on a 
successful career. This is your chance. 
Don't let it slip by. Mark and mail 
this coupon now. 
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False Directions by a Radio 
Compass 

CAN one trxist a radio compass? 
Look at the variations that 
Lieutenant Commander A. Hoyt Tay- 
lor found in the apparent direction of 
the New Brunswick station when he 
was observing at the Naval Aircraft 
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Signals from N F F should have 
had a direction of about 46 degrees 

Radio Laboratory near Washington. 
In just one hour he observed an ap- 
parent change in the direction of New 
Brunswick of almost 90°. His experi- 
ments are interestingly reported in 
Scientific Paper 353 of the Bureau of 
Standards. 

Spark sets giving damped-wave 
trains have been found to be much 
more reliable in direction-finding. 
Apparently where continuous un- 
damped waves are used there are 
reflections from clouds or various 
strata of air, and perhaps from the so- 
called "Heaviside layer" at high 
altitudes. 

Such reflections would result in in- 
terference between the train of waves 
coming to the station and the various 
reflected trains. Thus the maxima or 
of minima of signal intensity that are 
observed by rotating the compass 
would give false indications of the 
directions of the source of the 
waves.— Tei: Broeke, 



An Emei-gency Strain 
Antenna Insulator 

RECENTLY, while constructing an 
antenna, I ran out of porcelain 
cleats and knobs, and was forced to 
produce some kind of insulator. Hav- 




-TO SPREADER 

Here is the way to make a strain insulator 

ing some spare clay tubes, the small 
kind m by 5 in.), I used them 
as shown in the drawing. A small 
piece of No. 18 galvanized-iron wire 
four inches in length was wound 
around another piece about two inches 
long, forming the connector as shown 
in the inset figure. It was found that 
a 50-pound pull did not budge this 
wire grip. — A. T. Jones. 
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6 to 8 weeks' Personal Training here 
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your neighbor's Autos, Trucks, Farm 
Tractors and Power Machinery. 
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An Air-Pressure Grease 
Supply for Garages 

NO one enjoys the job of cleaning 
out the grease and hard oil that 
gets into the transmission-case and the 
differential housing, and one man 
avoided it by devising a grease sup- 
ply that was always on tap, with good 
air-pressure back of it. 

An old self-filling gas-tank, the kind 
that may be replenished with chemicals 
when needed, was used for the air and 
grease chamber. This had been pro- 
vided with a removable cap at one 
end, held in place by two bolts, as 
shown in the sketch, and through 
which the grease was supplied to the 
tank. 

At the bottom, as shown, a quarter- 
inch hole was bored and fitted with a 
four-inch length of gas-pipe, which in 
turn was connected with a length of 



.REMOVABLIL 



PBE5SUBE TUBING - 
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Showing how en old gas-tank formerly 
used for illuminating purposes can be 
converted into an air-pressure grease-gun 

pressure hose. At the other end of 
the hose, a long nozzle was also 
connected, and had in itself a pet- 
cock for turning off the grease when 
desired. This long nozzle was made 
of brass tubing, rolled down to the 
shape shown. The pet -cock was of 
the wedge variety, and was screwed to 
the end of the nozzle, being placed 
between the nozzle and the hose. 

Another hole was drilled through the 
side of the tank, near the top, tapped, 
and an old tire valve screwed in for the 
air intake. 

In use, the head of the tank was 
removed, a gallon of hard oil put in, 
and puddled to give it a tendency to 
run and keep at the bottom, the head 
replaced, and air driven into the 
chamber by applying the end of the 
air hose to the tire valve. From 
thirty to eighty pounds pressure was 
found necessary, depending upon the 
viscosity of the grease used. 

Then, by simply turning the cock in 
the end of the outlet line, grease was 
delivered at any point in a constant 
stream. 

To increase its usefulness further 
and to save time, the tank was 
mounted upon a truck, with the wheels 
from an old roller-skate for the mount- 
ing. 

In refilling, and to prevent wasting 
grease when the cap was removed, the 
core of the tire valve was loosened, 
letting out the extra air, before the cap 
was taken off, preparatory to putting 
in more grease. 

The tank was wheeled to the place 
to be used and then tipped upon end, 
forcing all of the grease to the bot- 
tom. — Dale Van Horn. 




Things That 

Bigger Pay 

Will Bring You 

You want these things and probably 
many others, so why don't you double 
and treble your pay? You can do it. With double and treble 
the- amount you are now earning you can go to the bank each 
pay day and put away a sum of money for a "rainy day," or 
that can be used for profitable investments or building your 
own home. Bigger pay would enable you to own an automo- 
bile and to get many pleasures out of life that you cannot now 
afford. To be able to go to the bank each pay day and steadily 
build up a bank account without missing it is alone worth any 
effort it may take to increase your earning power. Then think 
of the things you want that are not pictured here. Whether 
you ever enjoy those things depends entirely on yourself. 



Every day you see men around you stepping up into better jobs and 
drawing bigger pay. It isn't a question of "how do they do it?" You 

know they have trained them- 
selves to handle the jobs ahead 
of them. The question is "WHY 
DON'T YOU DO IT?" You want 
the things that better pay will 
bring you so why not decide NOW 
to prepare yourself for a better 
job and better pay? 



Don't Dodge a 
Better Job 



AMERICAN SCHOOL 

OF CORRESPONDENCE 

Dept. G-754, Chicago 



li \INI>r. TI!K KKT TO SUCCESS 



Promotion emd better pay is up 
to you and not the boss. The 
big pay checks go to those who 
can think, act and do things 
for themselves. Training will 
make you a master of your 
work and place you in the job 
you want. There are no two 

ways about it; while you ignore 

the benefits of training you are High school Gra,luatc EmpJoyment Msnager 

dodging a better job. Without 
interfering with your work you 
can prepare for bigger pay right 
in your own home— after sup- 
per in some of the hours you 

now > waste. The thousands ... Muter Flumber 

who have marked and mailed 
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fit myself for poetijun marked X 
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doubled and trebled their pay. 
That is just what you can do— so 
do as they did. Send the Coupon. 



Name . 



143 



Popular Science Monthly 




1A« »afHy nf a loved one. wouid you kwow how to *trike on rffeeti** 
blow and put Ike ipWpAt of Me body AMinW t(, or to cripple your 
opponrnt trith jiu ;i/»u or bone-breakino holdf Im't it a fact 
that uiiu iirf not rradvf I v-ill letieh you how at mv ritk. 

Who wants to learn 
boxing at home? 

If you rcmoiiatrato with n bully for strikiiiit a itmaller man. 
and he tuma on you. can you hold your own? Wouldn't you 
like to? 

If you are walkins with your mother. Bister, or beat girl, and 
•orno line pas»v9 a sliKhling rvniark, <>r umr» iint>rop<-r languasv. 
won't you be aiihaniiHl if you can't laku her part? Well, can youl 

LoM than '2'"f of the men and boya in ttiia country know 
anything about the art of Bclf-.lcfoDBe. Only 2''rof our trained 
athU-tca know how to box. That meana when nomeonc aayi, 
"Come put on tho glovcfl." Icaa than 2% are lit and ready. 

Wouldn't you like to learn how to box? Wouldn't you lik« 
to learik easily and quickly — right in your own home — nt Uat 
than half the cost of a aingle frrm of laeoni by the old methods 

I havo developM a unique "ahortout" method of teaching 
boxing- Vou can learn the fundamentals in 6 leBsons, and can 
oiitbt>x oilier and iitron«c-r <»ppnnenta afler two week*' study. 
My onginal method hft*t enablcal ni« lo tcarh profcaaional boxers 
ditlii'ult blows nod Eunrdn ihey roulil luil learn by the old 
method. ProfeBsor Mike Donovan heartily endorsed this 
"Shortcut" method and heipe*! me prepare the leaaons I pend 
you. Boxing inatructora and Y. M.C. A. physical directors 
are taking the course lo use in their own work, and are urging 
their pupils to take it to save time and money. 

I start you with movements you are familiar with — holding 
out your hand for a coin, the breast stroke in swimming, etc. 
The first thing you know, I have you striking correct blows, 
putting weight and steam behind them, parrying blows, duck- 
ing, feinting, etc. I teach you the rudiments in front of your 
mirror before you face your first opponent. When you finally go 
up against an opponent, you know how to hit. what to expect in 
return, and how to guard ngainst it. 

It's almost unbelievable. Bui you can find out whether it's 
•o without paying any money. 1 will send you my course on 
approval — that'a my way of overcoming your doubt. 

The coat is less than you would p-ty for a single term of lessons. 
I will include instruction in three rounds of shadow Intxing, 
eight bone-breaking and jiu-jitsu holds, eight eflfcclive standing 
wrestling hoUis and guards for use against violent attack, a 
set of daily exerrisca to keep you in roo<I physical condition, 
and also a free copy of Mike Donovan's book on boxing blows 
and guanls. If. after five days' examination, you do not want 
the course, you can s<>nd it back to me and no questions asked — 
If you want to keep the eeurse. tho Special Home Hludy 
Edition is only S5, instead of the former price of 810. 

But you needn't send any money yet — simply mail the 
coupon for a free trial to the Marahall Klillman Association, 
Suite F-4. No. Fourth Avenue. New York. 
— — — — — Free Trial Coupon — — — — — 
Marahall Stillman Assn.. Suite F-4. -Ifil Fourth Ave. Now York 
You may send me on five-day api^roval your con>plete 
Course in Boxing, inrluding five "S'lortcut" or Subconscious 
Boxinn I.esHons. one set of daily exerciiM»s. three rriuiids of 
shadow boxiiiK, eight bone-breaking holds and releases, eight 
holds in standing wrestling, and a free copy of Professor Mike 
Donovan's Book. "The Science of Boxing." 

I will either return the counK', or remit S5 in lull payment 
within five days afler its arrival. 
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What You Should Know When Working 

Hard Wood 



THERE are few car- 
penters whose lot it 
is to handle nothing but soft woods 
throughout life, and it is of interest to 
see in what way the hard wood differs 
from the soft. 

In the first place, hard wood cannot 
be shaped with dull tools, and the 
harder the wood in use, the sharper 
must be the tool. Thus the first 
essential is well filed 
and pointed teeth on 
saws and keen edges 
on planes and chisels. 

You Will Need 
Special Tools 

The tools, are 
special; that is, the 
old-fashioned wide- 
mouthed planes, with 
their chattering irons 
and cutters, will not 
act on timber the 
fiber of which is 
dense, lengthy, or er- 
ratic. Therefore iron 
and composite iron- 
and-wood planes will 
be found to work faster and better 
than the old beech planes. 

Trimming in hard wood has its 
difficulties, and must be done without 
too much haste. For instance, with 
jambs, especially with the inside 
J^-in. jambs in stud partitions, the 
most common difficulty met is the 
twisting or bending of the piece, 
caused either by imperfect drying 
or by the pieces warping from 
being brought from a dry, warm 
atmosphere into the dampness of a 
newly plastered building. Often, in 
this case, the worker finds it almost 
impossible to draw the face of the 
jamb straight without splitting it, but 



By G. F. Collins 




it can be easily done if 
a few saw kerfs are run 
diagonally across the back of the 
jamb to a depth of about half its 
thickness. 

A similar treatment is applicable for 
twisted or warped casings; but when 
molded the kerfs should not be so deep 
as to show on the face, which would 
effectually destroy the piece. Maple, 
oak, hazel, white 
mahogany, butter- 
nut, basswood, hard 
yellow pine, and ash 
all show this ten- 
dency. 

How to Nail 
Hard Wood 



Trimming hard wood has its dif- 
ficulties, and it must be done 
deliberately and without haste 



Another important 
factor in hard wood 
is nailing. Even with 
wire nails, it is safest 
to bore the stuff with 
a drill, especially at 
the ends, where its 
brittleness makes it 
most liable to split, 
and in nailing it is 
well to have the stuff solidly placed 
against the plaster furring, or what- 
ever may be behind it, in order that it 
may not jar under the impact of the 
hammer. 

The use of a small pointed nail-set is 
desirable in hard wood ; or at least the 
point of the set should be less in 
diameter than the head of the nail, as 
a set too large will split out the stuff. 
All nails should be driven through the 
thick part of the stuff and not through 
the thin; if it is too thick, it should be 
bored first, but when nailed through 
the thin portions it is liable to spring 
out and split when working under 
atmospheric changes. 



Pointers on Overheating the Automobile Engine 



WATCH for steam at the radiator 
cap, as it indicates that the en- 
gine is overheating, a condition that 
may result in serious damage to the 
engine if not attended to in time. 

Overheating burns up the oil, and 
causes friction, loss of power, scored 
cylinders, broken parts, and possi- 
bly a bent crank-shaft and broken 
crank-case. 

The knocking of an engine is 
usually more pronounced on a hill, 
but it may occur with the engine under 
load. 

This defect will take place with 
the spark retarded, proving that it is 
not a spark knock. It may be due to 
glowing carbon, unless the carbon has 
recently been removed. 

To remedy this condition remove a 
spark-plug, and if its end is found to 
be badly carbonized it is probably a 
carbon knock; but a knock accom- 
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panied by steam at the radiator is 
generally due to overheating. 

Overheating is usually shown when 
the engine runs with the switch open 
or in the "off" position. 

This may also be due to the pres- 
ence of carbon, and the spark-plugs 
should be examined. To stop an 
engine running without the spark 
throw out the clutch, drop the shift 
lever into high gear, apply the foot- 
brake gently, throttle down the en- 
gine, and let in the clutch. This will 
stall the engine. 

Sometimes scale from water and 
rust clog the radiator and prevent the 
water from circulating properly Bits 
from the rubber hose also get inside 
the cooling system and retard the flow 
of water. 

Give the radiator a thorough clean- 
ing and probably your overheating 
troubles will disappear. 
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Holding Device for an 
Automobile Gate 

WHEN the front wheels of an 
automobile rock a gate flat to 
the ground, the top of the gate is 
caught by the catch until the rear 
wheels of the car pass over the gate. 
Running over the springboard L 
releases the catch C so that the gate 
rocks back into place again . Pressure 



GATE 




You don't have to get out of tne car 
to unlock and push cside this gate. 
It opens and closes automatically 

on L moves the angle-piece A, 
drawing the wire R taut and the 
catch C back. The gate pivoted be- 
tween two posts is normally held up- 
right by means of a counterweight W. 
The gate must be pushed down by 
hand for a horse-drawn vehicle, but it 
is automatically closed by passing over 
the springboards. — Edward R. Smith. 

A Magnetic Lifter for 
Engine Valves 

WHERE a great many valves have 
to be removed from cages and 
enclosed ports, a magnetic valve- 
lifter will prove of real value. The 
core consists of a long soft iron bolt 
about 10 in. long by in. stock. 
Saw the heads off a large spool and 
run them on the bolt as shown, 
flattened surfaces of the heads facing 
toward each other. 

Wind the bolt with several layers of 
heavily insulated No. 18 copper wire. 



,30FT iPON BOLT 




IS INS WlEC 



-TAPE. 'S^^ 

BCASS MANDLE. CCVCEED WITH 



PIT5 BETWEEN NUT5 

In garages, where many valves have to 
be ground, the magnetic valve-lifter is a 
time-saver. It is made from scraps 

It is well to shellac each layer of wire 
before proceeding back over it with the 
next layer. Fill the space between 
the spool heads, and when completed 
wind with electric tape to keep out the 
moisture. Then run on one end nut 
until it forces the spool head in place 
against the coil. Bend the brass 




Sargent 
Framing Squares 



C ARGENT Steel Framing 
Squares are the only 
squares which will calculate 
the lengths! and cuts of 
Hip, Valley, Jack and 
Ccmm:n rafters, without 
any figuring on the part of 
the carpenter. 



Sargent Framing Squares 
are made of the finest to 1 
steel and tested for trueness 
and accuracy. Made in 
nine dependable finishes. 
A'-k for a Sargent Framing 
Square No. 500 series 




WITH the first stroke of a 
Sargent Auto-Set Bench 
Plane the carpenter knows 
he has a superior plane in his hands. 

Its rigid and true-cutting blade, its 
lack of chatter, its quick and easy 
adjustment for coarse or fine cuts, all 
recommend it to expert workmen. 

In addition is the special Auto- 
Set feature which permits the blade 
to be removed, sharpened and re- 
placed in exactly the same position 
and for the same depth of cut, 
without any readjustment what- 
ever. Send for catalog showing 
the six sizes. 

SARGENT & COMPANY 

Hardware Manufacturers 
50 Water Street, New Haven, Conn. 









LOCKS AND HARDWARE 



WIRE 

tinpr. wiro fences, el jv^y-i::, tn.ll. 
bonds, wire wheels, tiuto-towinir t-.u- 



electrical. rope. air- 
plane, piano, pipe* 
orgran, flat, hoops, 
bale -tics, tacis. 
nails, barbed-wire, 
concrete re-jnforco- 
BprinR-fl, net- 
<] wires and rail 
borse-shocs. 

Illnstrated Books Describing Uses, FREE 

American Steel &WireCo/ '^^t??So*''^^ 



[EARN ENGINEERING 



Kxpert electriral engineers are being paid fabu- 
lous salaries— thoupanda needed toaay. Wc give 
you i>er.sonaI and thorouKh traininR —practical, 
technical uourses 3 months to 2 years under ex* 
pert engineers in electricity, steam, gas, armature 
winding, drafting, etc. Extensive laboratory and 
shop equipment. Not a trjid« school. Training 
ia condensed — if your time ia limited come to the 
Finlay En^inMrinc Collate— only one of its 
kind in Ihe Wesl. Day and nlRht sesHlons— enroll 
an> tlrin', Write fnr FRI-:K cuioIok. a tiost card will do 

FINLAY ENGINEERING COLLEGE 
1002 Inill3ii> Av«. Kaniat City. Mo* 




Pilliod 

TOOL CASES EXCEL 

M:. . iimtttit. Tool Makers and 
< wi- n era find thom nicwl 
Kii : fiictory in coiimn:ction, 
uiipi .ifmnce. «cr%-ice nud price. 
iiiiniuilial« abipmeot. 
DoolilH draeribing 20 ttyUt 
on reQtuM. 

The Pilliod Lumber Co. 

l^-pt* At Swanton, Ohio 



ASBESTOS 

We are miners and shippers of Crude Asbestos 
in anv quantitv. We produce all grades at our 
world famous BELL ASBESTOS MINES, in 
Canada. We also card fibres, spin \arns, 
weave cloths, and make all sorts of Asbestos 
products. 

For anvlhinR you want in Asbestos, turn to 
KEASBEV & MATTISON COMPANY 

D.pt. .S-4. AMBLER. PENNA.. U. S. A. 
Owners of the world's largest Asbestos Mines 
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Pliers No. 1950 

Especially made for elec- 
tricians, but valuable for 
heavy use of any kind. 
Have side cutters and can 
be used as hammer or 
wrench. 




Pliers No. 999 

A combination tool for 
handling pipes, wire, or 
for use as a hand vise. 
It is strong and heavy 
enough to serve as a 
hammer. "No Pinch" 
grip, and handles shaped 
to give you the strongest 
grip with the least ex- 
ertion. 



Booklet on Request 



"Red Devil" is the Expert 
Mechanic's guide to known 
quaUty in Pliers, Elec- 
trician's Tools, Hack Saw 
Frames and Blades, Auger 
Bits, Chain Drills and other 
Hand Tools, all of a class 
with "Red Devil" Glass 
Cutters, the biggest sellers 
in the world. 

"Red Devil" Corrugated 
Lock Washeis have 6-point 
contact; they hold fast. 



SMITH & HEMENWAY CO., Inc. 

264 Broadway, New York, N. Y. 
FactarUt: Irvincton, N. J. 



handle around as shown, slip over the 
bolt end, and secure with a second nut. 
A coat of shellac over the whole 
magnet will help to preserve it as well 
as add to its appearance. 

Connect to electric current, hold the 
bolt head over a valve head, and 
the entire valve can be lifted out of the 
seat by pulling on the handle of the 
magnet. With sufficient current this 
magnet can lift several pounds. 

Winding the handle with tape will 
further protect the operator against 
any possible shock from short-cir- 
cuiting. — L. B. ROBBINS. 

Revolving Tool Drawer for 
the Mechanic 

A DRAWER cannot usually be 
pulled out more than half its 
length with safety, especially when it 
contains tools or other heavy objects. 
The -back part of the drawer is there- 
fore of little use or is difficult to 
reach. 

A mechanic has devised a combina- 
tion that overcomes this difficulty. As 
shown in the illustration, there is first 




REVOLVING TR^Y 



Simply revolve the drawer until the partic- 
ular tool you want comes under your hand 



constructed a sliding drawer frame 
without a bottom, having a narrow 
board nailed across both top and 
bottom at the middle. The hexagonal 
set of compartments is fitted inside the 
sliding frame, so that it will revolve 
freely about a long bolt that passes 
through the center, and also through 
holes in the boards nailed across the 
top and bottom of the sliding frame. 
A washer made from a piece of 1-in. 
board fits beneath the revolving part 
in order that it may turn freely. 

It will be necessary to pull such a 
drawer out only six or eight inches, and 
then to revolve the inner section until 
the proper compartment appears. This 
arrangement is particularly designed 
to hold bolts, nuts, screws, rivets, and 
small tools, and can be fitted beneath a 
work-bench top without occupying 
space otherwise needed. 




ENGINES 

iSave $15 to $500 

Built in the Largest 

Exclusive Ezurine Factory In 
the Woria Selling Direct 
Quality and Service proven by 
M years BucceHa. You can al- 
ways get delivery from Wittk, 
' and the beat ri? for the price. 
[Write for latest catalog and 
priceofWlTTEEngineawith 

DACr^H standard 
DUijl/Il Ignition 

I can furnish you a Stationary. Portablp. or 
Saw-KiR' outfit — Kerf>sene or GJi-solini; — or a 
Lever-Con trolled Drag Saw with all latest 
improvements. WtTTB EnKinea are re prularly 
equippt-d with II. T. battery, or Standard 
BOSCH Magneto on order. Lifetime £n^ne 
Guarantoe atcainst defect— no etringfl — no 
timo limit— no excuses. Tell me wlial you 
want and when you want it. I can ship 
quicker than any other factory selling direct. 




IF YOU HAVE METAL TO CUT YOU NEED 

BARTLETT .'.'r^l'l'^'Jl^; » SNIPS $2 1. $6.70 

M«tte of hii[h-iir»de Crucible T«»)l Stn-I . m-rurutcly 
t*- mi>?r»M3 . Cuta inelal up to 18 irauKe csBily. 7-inch 
' lifht-for househuld u«*. 7 Inch, ■uunpfd. 




Ini-h. $6.70. Your de&lcr hu them 
or can Ket thffm 
frtxn hin jobber. >, 
If h« will not we ^ ■■' . 
will ihip prapsid / . 

in U. S. kt ttbore [ ' jff _ 

pric«. ' -""^I. FOLDER ON REQUEST 

BARTLETT MFG. CO.. 31 E. Lafayette Ave.. Detroit. Mick 




TOOL CASES 



Machinists and Toolmakars 

Write fiir nur booklet sbowinr the 
best built and moat tirttrtirkl wlec- 
UcMl of Tool Caa«ra on (h« trutritet. 
We ship direct frnm tmetory and 
Kiierent«a to jou or rafand 

Sll motwy. 



60 ColumMa St.. Dayton. Ohio 



CHARGE Bjg Profits For You 

Auto Storage inic's 

BATTERIES ^d' 



Mbiiv HB n 

~100 to SZSO Extra 
Every Month. 



pn)t C'harKvr rpchargcdi 1 to Kbattc. 
once with current cost of 10c to Iftc por 
battery. AutoiaU pay 75c to |1.5U. 

$15 INrtsTUt MoocT-Miker iaYm Carafe 

Balance In eaay monthly parmenlsi. Earn- 
insa should «aai1y pay. Write for full par- 
ticulars or a«nd JIS first rayment with 
trial ordrr. IWiljiy mi-nnm l<.«t profitJi. 
Order frnrii thm ad. No riftk. Absolut* 
Money-Back Guarantee. t)<i it today. 
Hobart Brothers Co., Bos S42, Troy. Ohi. 





Saws 25 Cords a Day 



The Ottawa Lof flaw does the work of ten men Hakes 

\rood sawinR easy and protitable. When not sawinjr wood 
use for pumpinff. feed prindinff. etc Simple, coonomical. 
durable Thousands in use. f'ully (ruaranteed; 30 days 
tnal Write at onee for Free book anil tow price. 
OTTAWA MFG. CO., 1801 Wood SU OtUHa,llai. 

AUTOMOBILE IGNITION. VALVE TIMING. SELF-STARTING 
AND LIGHTING. INCLUDING FORD SYSTEM 

A manual "f I ho cure, ailjusi men I. nrul rfpiilr of the auto- 
mobile electric system, cruverliii^ l>oth the (Knitli)n and cler- 
txlo 8t'U-startlug Bystems. It can be eiv.'iily underHtood by 
one who is not at all acqu.ilnted with electrical principles, 
for the BUbject Is taken up proRrefwivply from the most 
elementary deseription.s ot electrical circuits to the most 
complicated startliij? Ky«t< ms In easy stei»s. 1 he chapter on 
valve timitiE: Is a remjirkable feature. It Rives Information 
on the proper valve adjustments for a Kreat number ol 
modem cars. Prtco. postpaM, si. 40 
Book Department, Popular Science Monthly* 
225 west 3ttlh .St . -:- -:- -:- -:- New YorJi 
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The 

Micrometers 
Story 



tg7 



1867 
1020 



Did You 

Ever Know 

that away back in 1867 
Messrs. J. R. Brown and 
Sharpe brought from Paris an 
idea which resulted in what 
is now the most necessary 
tool in the mechanical world 
— the Micrometer Caliper? 

That today there are over 
100 dififerent types of Mi- 
crometers — the result of 
many years of study and 
improvement? 

This information is told in 
a most interesting way in our 
latest booklet, " The Microm- 
eter's Story." After reading 
it you will understand why 

Brown & Sharpe 

Machinists' Tools 

are recognized throughout 
the world as the machinists* 
favorite. 

If you are interested we will 
send you a copy of the booklet 
along with our catalog No. 27 
which lists over 1000 tools. 

Brown 6-SlidrpeMfgCo. 
Providence, R.I. 



Consider the Top of Your 
Automobile 

WHEN the top of your car is neg- 
lected it becomes shabby in a 
very short time, detracting from its ap- 
pearance and value should you wish to 
trade it in for a new car. This is abso- 
lute carelessness, because with a little 
consideration and care the top can be 
made to stand up as long as the body 
or the running gear. 

Never fold the top when it is wet, 
for there is always the possibility of 
mold or mildew attacking it, and this 
results in rapid deterioration. When 
the car is laid up for any length of 
time, the top should always be left up, 
to preserve its shape. Use the slip 
cover whenever the top is folded. 
Everyone knows that the vacuum 




,iN -/^r r^ 

There may be a fine car under that 
shabby automobile top, but the out- 
sider isn't likely to get that impression 

created at the rear of the car when it 
is in motion fills the uncovered top 
with dust and dirt. 

Mohair tops should be cleaned by 
brushing thoroughly with a whisk- 
broom and eradicating the spots with 
a sponge, warm water, and castile 
soap. A chamois wrung dry will 
finish the job by taking up the excess 
moisture. — R. L. Prindle. 

A Combined Switch-Key and 
License-Holder 



I 



,LICC;N5t 




NSTEAD of going out automobil- 
ing without your driving license, 
nine times out of 
ten, why not 
keep it in a place 
where you 
could not drive 
and be without 
it? An empty 
cartridge sol- 
dered to the 
switch-key 
makes an ideal 
place in which 
to keep the 
license. 

Solder an emp- 
ty metal car- 
tridge to one side of the key, opening 
uppermost. Then roll the license into a 
little spill, and slip it into the cartridge, 
closing with a cork stopper if desired. 

The license will always be with you 
when driving and cannot become mis- 
laid as long as the key is in your 
possession. — Windsor Crowell. 
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You can't possibly lose 
your automobile li- 
cense if it is attached 
to the switch-key 




Forging-- 

Ancient and Modern 



SINCE the olden days when armorers 
of Damascus forged on anvils, with 
hand - hammers, their world - famed 
swords, the Art of Forging has de- 
veloped into a gigantic modern in- 
dustry. The smith and his puny hand- 
hammer have been supplanted by 
powerful machines that forge great 
crankshafts, as well as smaller pieces, 
in dies. The drop-hammer's mighty 
force has replaced the blacksmith's arm 
of brawn. And rightly so. For the 
process of Drop-Forging insures far 
greater strength and accuracy, better 
quality and speedier output in wrought 
metal parts than would otherwise be 
possible. 

In the manufacture of Williams' 
Superior Drop - Forgings and Drop- 
Forged Tools is employed the most im- 
proved mechanical equipment, backed 
by engineering knowledge, technical 
skill and experience — experience gained 
during nearly half a century in the con- 
stant effort to maintain the high stand- 
ard established for Williams' product. 

Booklets describing our Superior 
Drop-Forged Wrenches, "Vulcan" and 
"Agrippa" Machinists' Tools and Pipe 
Fitters' Tools will be mailed, free, on 
request. 

J. H. WILLIAMS & CO. 
"r/i^ Drop -Forging People" 
7 Richards Street, - Brooklyn, N. Y. 
7 South Clinton Street, - Chicago, 111. 
7 Vulcan Street, - - Buffalo, N. Y. 




WILLIAMS- SUPERIOR 
DROP-FORGED W RENCHES 

40 Standard patterns in about 1000 sizes 
with openings 3/16 to 7-5/8 inches. 
Write for our new Wrench Book. 




Popular Science Monthly 



Is Your Machine 
Under-estimated 

THAT productiveness 
which puts your machine 
ahead of the next best — is 
it a matter of record with 
the user of the machine? 

Can the best rate-of-work be 
checked-up by the operator — 
and l^ept up by comparative 
records of his work? 

There's the need of a 

COUNTER 

— to give the owner and opera- 
tor the full measure of your 
machine, keeping adjustments and 
operating methods up to the point 
of efficiency. 

This small Rotary Ratchet Counter 
(No. 6) counts reciprocating move- 
ments of the lever, 
as required in re- 
cording the output 
of punch presses. 
When the lever is 
moved through an 
angle of 40 to 60 
degrees, the count- 
er registers one. A 
complete revolu- 
tion of the lever regis- 
ters ten. This counter is adapted to 
no end of counting purposes, simply 
by regulating the throw of the lever. 
Price. $2. (Cut nearly full size.) 

The Revolution Set-Back Counter 
below is designed for larger ma- 
chines, where a shaft-revolution indicates an 

operation. 





Registers one for each revolution of shaft, 

and sets back to zero from any figure by 
turning knob once round. Supplied with 
from four to ten figure-wheels, as required. 
Price, with four figure-wheels, $9.00 (subject 
to discount). {Cul less than } i size-' Set- 
Back Rotary Ratchet Counter of similar size 
and type. $10.50 (list). 

Other VeeJer Counters are supplied ac- 
cording to your requirements, in great 
variety of size and style. Let us send 
you the new illustrated booklet. 

The Veeder Mfg. Co. 

44 Sargeant SL, Hartford, Conn. 




Suggesting an. easy 
way of laying off bolt- 
holes on a drawing 



A New Way to Lay Off 
Bolt-Holes 

WHEN dividing a circle into an 
even number of equal angles — 
as in laying off bolt-holes — the follow- 
ing procedure will save much time. 

Suppose that 
you wish to lay 
off sixteen bolt- 
holes around a 
circle (see il- 
lustration). By 
using the 45- 
degree triangle 
and T-square 
in the usual 
manner, eight 
of these holes 
can be located 
— as at A, B, C, 
D, E, F, G, and 
H. Now, instead of bisecting the arc 
between A and B with compasses or 
dividers, it can be done by joining A 
and F by means of a triangle and 
sliding the triangle parallel to itself 
into the position OX. This construc- 
tion depends upon the geometrical 
theorem that an angle inscribed in a 
circle is equal to one half of the central 
angle standing on the same arc. Thus 
we have angle XOB equal to angle 
AFB equal to one half angle AOB. 

In the same manner, the points Y, 
Z, etc., may be located by successively 
joining the center of each hole with the 
far end of the diameter through the 
next hole. If it is necessary to lay off 
thirty-two holes, the process may be 
repeated to bisect the arcs AX, XB, 
BY, etc., and repeated again for 
sixty-four bolt-holes. 

By the use of a 60-degree triangle, 
tA'elve bolt-holes can be located from 
the T-square, from which other points 
can be laid off for 24, 48, 96, etc., bolt- 
holes successively. — F. M. Weston. 

Rubber Nipples Make Fine 
Insulators for Test Clips 

SOMETIMES test clips or test 
points are attached to lines carry- 
ing some- 
what heavy 
voltage, 
heavy 
enough to 
seem dis- 
agreeable 
if accident- 
ally passed 
through the 
body. In 
that case 
insulators 
near the terminals where handled are 
convenient. 

A good temporary insulator can be 
made of a rubber nursing nipple. 

Simply enlarge the hole in the 
nipple and run the wire through it 
until the clip or point just emerges 
from the large end. 

The clips can then be handled with 
perfect safety. — Windsor Crowell. 
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INSULATOR 




TEST 
CUP 

A rubber nursing 
nipple prevents 
the current from 
leaking through 




Electricians' Knife 
Scissors and Tweezers 

We can meet c'eilers' demands at once 
and offer attractive quantity prices 
IVrite /or descrlfition 

MATHIAS KLEIN & SONS, Mfrs. 

CANAL STA. 3, CHICAGO 



POWER BENDERS 



M O DE LS 



MODEL A 




"Wonder" Cold Pipe Bending Machines (pat.) elec- 
trically operated to bend from 1' to 8*. Send for 
printed matter. We also manufacture TEN other sizes, 
hand operated to bend from ' to 6*. 

American Pipe Bending Machine Col ■■"«■■ 



Big Profits forYou 

inHB Battery Charging 



L. 



O' V, 



Battenr' chaminK is a wnnderfiilly Profitable bumnan 
that you cftn handle without any nptMn&l etectrical or 
mocbanical experii-tico. With nu buttur opportututy 
than your», many HH owners are rloahnc 

$103 to $150 EXTRA PROFIT Every Month 

Soma ovsn mor«. Trii« Mil ^'Mi-watt Chanrtr r«- 
chariies 1 to 8 auto «tor«Ke baitrni^HBi once with 
current wtttof only IDc to Ijf pnr biill«ry. Aiito- 
imt para ISe to $1 AO. Anyun« <ian Operate. 
R«4]ujrea little attention aud no exOaboich 
profits quickly and easily ma'to. 

IB 1 ^ Put* Thi* Money-Maker^ 
«P in Your Ciaragc 

BalacK^t! in r^axy monlhlv parm«nts. Earn- 
mK4 ahoultl (•atily mnr^ than mevt all 
paym^nla. Wnte for full particulai-s or 
wtnd SIS firftt paym'*nt with trial er<lrr. 
DelaT tneana lost prulUn. Ur<ler «harK«V 
atOMs from this ad. No riak. Abitoluta "~ 
tiiOD«r-b«ck ntarant««. Dolt today. 
HOBART BROTHERS COMPANY 

Box S41 Troy. Ohio. 

RICHARDSON'S POLYPHASE SLIDE RULE 




ia ' - ■ 













has the rcinlar A, R. C and D Scalonr alao a CI nr Inverted 
Scale. Loearithra. Kine and Tanecnt Scales. All sraduatJons are 
printed nn white coated st«cl from meinp dh'idcd plates. These 
Ucales arc accurate and will retain their accuracy indefinitely. 
They arc not afTcctcd by acidx, alkalion, water or sroanc. I cncth 
o( rule 10 inches. .\ 100 pace liistniction Book, which teacoei 
all there ia to know about aUdo rules, ia sent \^ith each order. 

Price of the Richardion's Polj-phaae Slide Rule, in caae, with a 
100 pace Inittructiun Book. (2.00. 

An ideal dido rule. It ia low-priced and an equal to any other 
rule in appearance, accuracy and durability. Be convinced. Your 
moDcy will t>e proibiAIy relunded if you are not Batiat:vd. 

GILSON SLIDE RULE CO.. Nilea, Mich. 

STAR STORAGE BATTERIES 

More Dependable Lower fn Price 

The BEST Ouarantee 
Liberal dlscouai* to dealer at 
write toi particulars 

THE STAR STORAGE BATTERY COMPANY 

Manufacturers of 
Automobile Starting and Lighting Batteries 
MUNCIE, IND. U, S. A« 
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Simply lean over the 
fence and catch the 
Lhicken by the leg 



April, 1920 

The Poultry Hook is a Great 
Labor-Saver 

iNE simple labor-saver for the 
poultryman is a hook for catching 
birds. Any 
wiec MooK^-*/7 amateu r me- 
chanic can make 
it in a jiflfy. 

Take a long 
piece of stiff steel 
or iron wire, and 
bend it in the 
shape of a long 
U. The open 
end of the U 
should then be 
turned back, so 
the sharp end of the wire will not 
injure the bird's legs. 

Fasten the hook to a strong but 
light pole, and the hook is ready for 
business. 

The hook is slipped around the 
fowl's leg, and slides down to the foot, 
where it holds until the poultryman 
can walk up and pick up the bird with 
his hands. 

A simple but efficient aid in the 
poultry-yard.— L. B. Robbins. 

Automobile Economy— What 
It Means 

WHEN the topic of economy is dis- 
cussed among a group of motor- 
ists, it is often found that only the type 
of economy secured by high gasoline 
mileage is referred to. The other fac- 
tors of economy are frequently forgot- 
ten either in purchasing or using a car. 
Let us examine them in order. 

First, economy is an all-inclusive 
term. In some respects it is synony- 
mous with good investment and dollar- 
for-dollar value. In its broader sense 
you must consider performance, com- 
fort, and good looks when obtained at 
a medium price. 

Sturdiness of construction and 
proper workmanship reduce your re- 
pair charges — in most cases an impor- 
tant economy feature. Accessibility of 
adjustments and lack of complicated 
mechanism reduce your upkeep to a 
minimum— another fact to be re- 
membered. 

The increase in gasoHne mileage se- 
cured by proper preheating of fuel is 
worthy of note at this time when the 
quality of gasoline is low. Easy start- 
ing and great flexibility in high gear 
save much gasoline. 

Scientific distribution of light weight 
not only increases gasoline mileage but 
adds miles to the usefulness of your 
tires. The cost often takfes precedence 
over fuel expenses, and the ratio of car 
•weight to standard tire equipment 
should be considered by the intelligent 
buyer. 

Every motorist realizes the possibil- 
ities for economy in his every-day 
dri\ing, but these few suggestions may 
remind him of several factors that 
should be thought of under the subject 
of economy. 



To cut gown the cost per cut 
How Many S.P.M.? 

"Haste makes Waste" is just as 
true of hack saws as of anything 
else. Forcing a blade by increas- 
ing the strokes per minute means 
a quickly dulled blade. 50 to 60 
strokes per minute is about as fast 
as it is economical to run when 
cutting dry. On soft steel, using 
compound, saws may be run to 
advantage at about 100 S. P. M., 
It from 65 to 80 on annealed steel, 
and on unannealed tool steel at 
about 60 to 80 strokes per minute. 

Follow the Starrett 'Hack Saw 
Chart, put on the weight and 
w-atch the. cutting cost decrease. 



th? speed 



THE L. S. STARRETT CO 

Tho TVorld's Greatest Toolmakers 
Munifacturcrs of Ilack Saws Unexcelled 

ATHOL, MASS. 




WIN A SSOO SCHOLARSHIP. If you wl.h to <:on)p«t« f,,r on«^ of 
Popular Scimc* Uoothlr's (600 Kbolvvhlp* uk your ichool principal 
to Aend In yournkm* before April 1. 1920. Kull nnrticulnn on reauesL 
Commltty*. Popular Sclvnce Monthly, 22S Wost 
39th Str»«t, Now York. 



HANDY ATLAS OF THE WORLD. Trlntod fr om brand iii^w plat«a with 
m»p« In 8 coiorn. Water in blu*-Mou(itnin« m rulirf.-and all Rail- 
roada oauied. Price in <!loth, SI. 00 and in kiatht^r, Sl,r>U. I'oNtaffc, 10 
centa. Book l>«[>artm>>nt. Popular Science Monthly, 22SWest 
39th Stroot, New York. 




NEW MOTORS 

FACTORY GUARANTEED • ALL SIZES - IH ORIGINAL BOXES 



Your Opportunity 



To Biir ll» GurinltMl ElKlriul 
Awirilui el Slandifd Minillicturc. 



Sm|I« PIttM Matin 



110-»0 volts. A. C. CO c7rk 
1800 R. P. M. >;ili iiullry 

1' H. Mil Mill. i.*it in 

1/, M.M1».11I nlli.lt tfoQ Cfl 
'/2 dMIw MM HM ■ 'TOO'*'" 

'/z H*i..'t«'2iii«J»r $46"^^ 

1 h. p., iii-m tiiii. nwi- »/7P7 en 

$124-50 
$164-50 



H. P.. mm niii. 



E H. p.. Ill-m nitt. 



GmiVt Cneraltra 

Suitable lor (ill liKliting 
Ilattfrj- CliurjiinR 
and r..wrr Rcquirrment<. 

Italli.llam $16.50 

IS ..Hi II $21.00 
H ..m I a.a. $24.50 

III >. >■ $24.50 

«»iniii.> $38.50 

III >a«i.Ia.|. $38.50 

aliKltUaai). $58.50 

III nth. Ilaaia. $58.50 
Ha»ii| PiMwa »QC f\<\ 



Pdnhua Mdon 

inn.! .1 .AC, ifOv, 
Mr, 1750 HI'M .,-,.ii,plotc 
10.1 in.llrv. 

$42-50 



>ith h> 

iN. p. 



I H. P. 



$59-50 
$72-50 
$84-50 
$102-50 



I N. P.. kitli iftal. im 

$36-50 




htliry Clar{i*| OiilfHt 

To Oprratr on .\ C . 60 . j-. lc. un^\t ph*.ff 
viiltajtr at sfi^rifipil 

III nlli. 1. 0. IH 1111. M nUi. t/f n flO 
•iaa.1 iiriuttaarl ^4U-UV/ 

iiiniii,«.c.iHwiiu.M(ain.<;/;Q KCi 

•tik nrlliliteail *DO-*'" 

mm niii. iLc, lu n«i. •TC on 

H nltt >lia>a1 nilckturl . V / O'"" 

i»niit.t.c.Hiwiim»niit «:oc r>n 

•HkM iwMkaatI iPOO-"" 
llli«tl.e,inwalli.Mialll. $gg,00 

$110-00 



m*wii. A.e.,SM*tni. 

41 Mill. Milk i«i 
llli«)ti,At. TM Willi. 



71 i«llt. nitbMt twilch^l 



$125-00 



wtiTE Foi ciTUOG. sniiaaiii: in motors kd oEHEiiATon 




JRIPPING TERMS: 



GUARArmx 
, itfnit tm^tH III trriKt. IiIhim C. 0. D. h| Et|r«ni * 
< Sitht #rifl »itb Bilf •( Udinf *U(<lied trtiikl. 
UANUFACTURERS' DISTRIBUTER 

CHAS. H. JOHNSTON, B«r 14. West Ei4, Pitttbirth, Pt.' 
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Edgeholding 

— all of them: Compress 
blade, keyhole blade, and 
that all-purpose 18" blade 
made for cutting either 
wood or metal. 

A handy kit for contract- 
ors on roof, or floor, or 
any kind of repair work 
entailing nail and metal 
work cutting. 

Edgeholding — the out- 
standing quality of 
Simonds Saws — because 
of the Simonds made 
steel that's in them. 



Simonds Manufacturing Co. 

Fitchburg, Mass. 



"The Saw Maker 

Chicago, III. 
New York City 
Portland, Ore. 
lockport, n. y. 
New Orleans, La, 
San Franci.sco, Cal, 



Etlablithed 1832 

Vancouver, B. C. 
London, Eng. 
Montreal, Que. 
Memphis, Tenn, 
Seattle, Wash, 
St. John, N, B, 



SIMONDS 



SAW STEEL 
PRODUCTS 

HAOE RIGHT SINCE IB32 



What Do You Know About 
Your Car's Electric System? 

■p\ESPITE the fact that a well built 
electric lighting and starting 
system gives little trouble, it is im- 
portant that the devices provided by 
the manufacturer to indicate derange- 
ment be watched. It is almost as 
easy to form the habit of looking at 
the indicators as it is to form the 
habit of ignoring them. 

Self-starters at present are very 
reliable; nevertheless, that does not 
mean that this device does not need 
careful attention. The electrical ap- 
pliances used have a number of 
important bearings and points of 
adjustment that need careful atten- 
tion. One should make it a point to 
familiarize himself with all the details 
regarding the electrical system, and 
inspect them carefully at frequent 
intervals. By so doing a lot of 
trouble and expense will be done away 
with. 

Most self-starting systems have a 
fuse-box installed at an accessible 
point. The purchaser of a new car 
should acquaint himself with this as 
quickly as possible. Very often con- 
siderable trouble is eliminated by the 
installation of a new fuse. This is a 
simple matter, but its neglect may 
cause a lot of trouble and unnecessary 
expense. 

Modern cars are equipped with 
electric self-starters and do not have 
the crank handle installed. Without 
a crank handle it is difficult properly to 
test the compression of each cylinder. 
Often a motor is run with weak 
cylinders simply because it is too 
much trouble to attach the crank 
handle and test the compression of 
each cylinder. If the compression of 
each cylinder is not kept up to 
standard there is bound to be more or 
less of a pound in the engine, which 
is injurious to all the working parts, 
this being true especially of the bear- 
ings. 

When the self-starting device fails 
to start the engine after reasonable 
trial, the trouble should be located 
without delay. One cannot expect 
too much from a small battery. The 
self-starter is not supposed to crank 
the engine indefinitely. Bear this in 
mind and you will prolong the life of 
your battery. 

Many times a troublesome skip in a 
cylinder is due to an unsuspected leak 
in the high-tension wire. When hunt- 
ing for such trouble, go over the wires 
carefully, raising them slightly from 
any place where there might be a 
leak. When found, the place must be 
covered with electric tape, unless a 
new wire is installed. 

If the wire runs through a metal 
tube it will not be possible to trace the 
whole length of it, so it must be re- 
moved from the tube and connected 
as before. 

By running the engine and going 
over the wire inch by inch, the leak 
should be discovered. If it is not 




Stanley Cutter 

and 

Chisel Grinder 

The STANLFA' CI TTER 
AND CHISEL GRINDER 
is a device for holding; Plane 
Irons, ChisoLs, and otlier 
similar cutting tools that 
they may be ground or 
honed to any desired angle 
or bevel, in.suring an ac- 
curacy that is very (hfficult 
to ol)tain when the tool is 
held in the hand. 

The tool to be sharpened is 
rigidly held in the Grinder 
by thimib screws, and may 
be given any desired angle 
by means of the large screw 
attached to the roller frame, 
which raises or lowers the 
main body. 

As shown in the cut the 
(irinder is fitted with two 
tlnimb screws and three 
tluiiul) screw holes. By the 
use of the two thumb screws, 
the tool to be ground is 
held much more firmly than 
is possible with the use of a 
single screw. 

The Sharpener is made en- 
tirely of metal, all parts 
being nickel plated. 

Special circular upcn request 

Stanley Rule & Level Co 

li£w Britain. Conn. U.S.A. 
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PRATT 



strong enough to give a spark it may 
be found by passing the fingers along 
its length. A slight shock will indi- 
cate the trouble instantly. 

Braided insulation is particularly 
liable to pick up moisture and short- 
circuit every time it rains. When the 
missing cylinder is located you should 
parallel the wire — that is, lay a new 
or perfect wire from distributor to 
plug. Disconnect the old one and the 
engine should pick up speed and the 
missing should stop. 

The safety spark-gap of a magneto 
rarely gives trouble, but it may at 
some time. It has too much re- 
sistance in ordinary circumstances, 
but if the gap in the spark-plug burns 
too wide it will be easier for the 
current to short-circuit through the 
safety gap. Run the engine and 
listen carefully for a spark. If it 
occurs, look at the gaps of the plugs 
and set all of them to the thickness of 
an old hacksaw blade. 

Some drivers prefer a larger gap 
than the hacksaw blade will give. 
The usual blade is about one fortieth 
of an inch, or .025. This is right for 
magneto, but one thirty-second may 
be used with battery ignition. Since 
the gap never closes up, but always 
burns larger, it is evident that a 
smaller rather than a larger gap is 
preferable. For the magneto a small 
gap is necessary; otherwise the engine 
will miss explosions at low speed. 

Why the Homemade Wagon- 
Jack is Best 

THE worst thing about most wagon- 
jacks is the time it takes to get 
them adjusted and set in place. On 
a ranch where a number of hay-racks 
were in more or less constant use, a 




2»4 



Why buy the manufactured kind 
when you can make a wagon -jack 
suited to your particular need 

simple jack was made to raise the 
wheels from the ground preparatory 
to greasing them. 

The jack was made by sawing a 
2-by-4-in. piece of wood as shown in 
the Dlustration, hinging the cut-out 
portion, and bolting a thin piece of 
strap-iron about it to prevent splitting 
the wood. 

The hinged piece was so cut that the 
upper end came two or three inches 
above the bottom side of the axle 
when it rested upon the ground. This 
was placed under the axle, and the 
lever arm raised until the two came 
together, locking itself and holding up 
the wheel. — Dale Van Horn. 




All-Steel Mitre Box 

made to give Real Service 

WE have been making these Mitre Boxes 
for ten years. During all this time, re- 
pairs and replacements have been practically 
nothing. 

Our Mitre Boxes are built entirely of steel 
and trussed like a bridge. This construction 
eliminates the possibility of breakage from any 
cause and enables the tool to retain its accu- 
racy for practically a lifetime. 

The saw may be locked at any desired angle. 
It can be held in an elevated position by a 
spring lock, which is easily released by a slight 
downward pressure. Stops can be readily regu- 
lated to permit sawing to any desired depth. 
These are a few of the good points 
of the Goodell-Pratt All-Steel Mitre 
Box, but there is but one way to 
really appreciate this tool and that 
way is to ask your dealer to show 
it to you. 

Complete pocket -edition 
catalogue sent on request 
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Radiator 
Cement 



In liquid form 
and easy to use. 
Will ordinarily 
seal leaks in 
from two to ten 
minutes. 




A quick, perma- 
nent, inexpen- 
sive repair for 
tubes and cas- 
ings. Can be 
applied in three 
minutes at a 
cost of 2 cents. 




Compoond 

Will remove pits 
and foreign sub- 
stances from 
valves, giving a 
velvet seat. Will 
not cut grooves. 



Keep mir Car mn^ 



It isn't fair to yourself or to your car to run it without 
any attention and then sell it at a big loss. With but 
little effort you, yourself, can keep your car in such 
condition that the depreciation will be very slight. We 
offer for your use Johnson's Car Savers. No experi- 
ence is necessary for their use. They can all be applied 
by the amateur with perfect satisfaction. 

Johnson's Car Savers are of the very highest quality 
that can be produced. You will find cheaper make-shifts 
on the market, but when you insist upon Johnson's you 
are taking no chance, for all of our preparations are 
fully guaranteed. 




Start today to reduce the depreciation of your auto- 
mobile. An hour or two every month and Johnson's 
Car Savers will prove their value in dollars and cents 
when you come to sell or turn in your car. 

Johnson's Car Savers have been on the market for several years. Millions 
of cans have been used by motorists everywhere with entire satisfaction. 
For years our employees have been our partners and share the profits. 
Because of this personal interest unusual care and skill enter into the man- 
ufacture of the Johnson products — overhead is reduced to the minimum 
and we are enabled to sell at a very slight increase over pre-war prices, not- 
withstanding the tremendous advances on all of our raw materials. 

Representative dealers and jobbers all over the world handle Johnson's 
Car Savers. Don't accept or handle unknown substitutes. Write for our 
booklet "Keep Your Car Young" — It's free. 

S. C. JOHNSON & SON 

Dept. P. S. M. 4, RACINE, WISCONSIN 



lopDresshij 



Johnson's 
Black-Lac is the 
ideal top dress- 
ing. One coat 
imparts a rich, 
black surface 
just like new. 



Anto-Lafc 

A splendid elas- 
tic varnish for 
bodies, hoods 
and fenders. A 
coatwiU ncrease 
the value of 
your car from 
10% to 35%. 
Dries in 24 hrs. 



StopSqaeakOH 



It seeps between 
the springs,thor- 
oughly lubricat- 
ing them. Makes 
your car ride 
easier, reduces 
the liability of 
spring breakage. 
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"What's a bath uithotit a Topkis, tli. Bob?" 
"You SAID sometbtni, Frank!" 

WILTING round of golf, or a vicious match 
of tennis. The reviving drench of the needle- 
shower, then into a fine, fresh suit of toppy 
Topkis, to make the exercise worth while. 

And Topkis, more than anv other? 
Assuredly. For Topkis is fashioned from first- 
quality nainsook with the utmost skill of the 
needle craft, deliberately designed for body- 
freedom. The prices are exceptionally reason- 
able, too! That is Topkis, exclusively. 

Topkis comes in unions at ?i.65, also shirts- 
and-drawers at Si.oo the garment. Available 
at quality shops. You'll want a half dozen 
suits at least. Especiallv at the low Topkis 

firice. Genuine Topkis Kas the red-diamond 
abel. 

TOPKIS BROTHERS COMPANY 

WILMINGTON, DKL. 
General Sales Offices, 350 Broadway, New York City 
Also Makers of Women 's. Children 'i and Boys' Athletic Underwear 



Shirls-tiiid- Drawers 
SI. 00 each 




<L^ t hletic Underwear 



Copyriicht 19;9. Topkis Brothers Coiiiijany 




Cc, 
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We make MURAD5 of ioo% Pure Turkish tobacco to give 100% 
enjovment to smokers of 100% good taste. 

"Ordmary" cigarettes cannot be 100% Turkish — and ;you cannot 
afford to smoke cheap quality cigarettes. 

There can't be a better cigarette than MURAD5 till the world 
finds a better cigarette tobacco than Turkish — and that does not exist! 

"Judne for yourself—!'' 

)OvnM4> u\ai Ulcers of ihr Hyln-it CcoJe Turti<h 
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